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Abstract 
A comparative study was carried out to assess the agriculture along with the water 
management practices for crops and to understand, evaluate and compare agriculture-
based livelihood in a polder and a non-polder area. The study was conducted in Batiaghata 
Union (in Polder 30) and Jalma Union (an adjacent non-polder area) located in Batiaghata 
Upazila of Khulna District. Farmers’ field study and survey were conducted for field 
measurements of on-farm irrigation water use for three common Rabi crops (i.e. Boro rice, 
sesame and mungbean) and profitability analysis for selected Rabi crops as well as Aman 
rice. In order to establish linkages between crop production and livelihood, Farmers’ 
Livelihood Security Index (FLSI) was used. Assessment of different indicators for FLSI 
was achieved through Focus Group Discussion (FGD) in both polder and non-polder areas. 

From the comparative water management analysis of the farmers, the average crop water 
uses for Boro rice were found to be 800 mm and 1191 mm in polder and non-polder area, 
respectively. The average water use in non-polder area exceeded the potential water 
requirement of 836 mm. The number of irrigation varied from 14 to 15 in polder and 16 to 
17 in the non-polder area. The average yields were 3.92 t/ha in polder and 4.51 t/ha in non-
polder area. This lower yield in polder area might be attributed to less availability of 
irrigation water and more salinity found in the canal water used for irrigation in the fields. 

The field water uses of sesame were found to be 95 mm and 69 mm in polder and non-
polder area, respectively, which were less than the potential requirement of 265 mm. None 
of the farmers applied irrigation. The average yields of sesame were more or less the same 
(0.68 t/ha and 0.74 t/ha in polder and non-polder area, respectively), but about half of the 
average yield obtained by BARI (1.38 t/ha). This lower seed yields might be because of 
encountering moderate rainfall in late season which resulted in seed damage. 

The field water uses of mungbean were found to be 56 mm (with 2 irrigations) in polder 
and 42 mm (with 1 irrigation) in the non-polder area, which were less than the estimated 
water requirement of 162 mm. The yields were found to be 0.96 t/ha and 0.57 t/ha in polder 
and the non-polder area, respectively, compared to average yield obtained by BARI (1.8 
t/ha). In the non-polder area, the lower yield than in the polder area might be due to the 
lower application of irrigation water as well as the higher salinity in irrigation water. 

From profitability analysis, the Benefit-Cost Ratio (BCR) of Boro rice in non-polder area 
(2.58) was higher than that in polder area (1.92). The BCR of sesame in polder and non-
polder area were almost the same (1.54 to 1.55). The BCR of mungbean in polder area 
(1.2) was slightly higher than that in non-polder area (1.05). The average yields of Aman 
rice in polder (2.25 t/ha) was much higher than that in non-polder area (1.74 t/ha). The 
BCR of Aman rice was also much higher in polder area (3.2) than that in non-polder area 
(1.64). This higher yield and BCR of Aman rice in polder area might be attributed to 
seasonal flood protection and better water control by the polder. 

From the livelihood analysis, the highest livelihood security level was found for mungbean 
producing farmers in both polder (64%) and non-polder area (55%), whereas the lowest 
security level was measured for Boro rice (24%) in polder area due to less availability of 
fresh water for irrigation and sesame (41%) in non-polder area due to seed damage during 
rainfall in late season. For Aman rice, the livelihood security of the farmers in polder area 
(61%) was found to be much higher than that in the non-polder area (47%) due to flood 
protection and water control provided by the polder. It was evident from the FGDs that 
most of the farmers in the non-polder area were interested in being inside the polder for 
better protection of crops due to polder water management.  
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Chapter 1: Introduction 

1.1 Background and Rationale of the Study 

The coastal zone of Bangladesh covers 32% of the total land area and constitutes 28% 

of the population (PDO-ICZMP, 2004). Apart from tidal and storm surges, increasing 

salinity and scarcity of fresh water for irrigation are the general problems of 

agricultural development in the coastal areas (Planning Commission, 2015). These 

constraints restrict dry season crop cultivation, resulting in enhancement of brackish 

water shrimp farming in the coastal areas leading to loss of agricultural land, 

contraction of traditional livelihood opportunities and growth of new non-agricultural 

work (Pokrant, 2014). With the objective of protecting the agricultural land against 

tidal flooding and saltwater intrusion, construction of polders was initiated during 

1960s. In the 1960s and 1970s, a large part of coastal Bangladesh was converted into 

‘polders’- embankments that were put up to protect land from tidal action and the 

uncontrolled flooding of the rivers. This was a major landscape change. The coastal 

zone of Bangladesh includes 139 polders nowadays. Out of 2.8 million ha in the 

coastal zone of the country, almost half (1.2 million ha) are poldered (BWDB, 2013). 

The polders provided the farmers with the infrastructure to improve the productivity 

of their lands through irrigation and drainage (Chowdhury et al., 2010). The main 

impact of polders has been on rice cultivation and providing improved control over 

irrigation through salinity protection (PDO-ICZMP, 2004; Chowdhury et al., 2010). 

A substantial area of land in the coastal region is tidally affected by saline water. 

Scarcity of quality irrigation water during dry season limits cultivation of Boro rice 

and Rabi (winter) crops, and Aus cultivation during Kharif-1 (March-July) season. 

The farmers cannot grow irrigated crops largely due to soil salinity and lack of fresh 

water in most of the coastal areas. Despite these problems, some farmers grow Boro 

rice and others grow Rabi crops like sesame, mungbean, sunflower, watermelon, 

maize, chili, etc. and some keep their land fallow.  

During Rabi season, the existing canals, on farm reservoir (OFR) and ponds are the 

sources of irrigation water in the coastal area. The farmers conserve non-saline river 

water or rain water in polder canals for irrigation. Then the farmers apply irrigation 

water by the low lift pumps (LLPs) in Boro rice field during dry periods. Some 

farmers do not have this facility, they rather make use of residual soil water for crops. 
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The livelihood system may be defined as a process of income for living. So there is a 

close contact between income and livelihood. Livelihood security has a direct relation 

to the income security (Mutahara, 2009). The net return is a useful tool to evaluate the 

business, profitability or financial solvency of any kind of agribusiness (Kana et al., 

2011). There are relationships between the cropping decisions, water management 

practice, yield and income. The farmers’ livelihoods depend on the agriculture. The 

farmers have less ability to diversify their livelihood activities in coastal areas because 

they have to regularly maintain their crops and livestock. 

Livelihood comprises of the capabilities, assets (including both all material and social 

resources) and activities required for a means of living (Scoones, 1998). A livelihood 

is sustainable when it can cope with and recover from the stress and shocks, maintain 

its capability and assets, and provide sustainable livelihood opportunities for the next 

generation (Chambers and Conway, 1992). 

Previous attempts have been made for assessing the impacts of polders on 

environmental and socio-economic characteristics (Chowdhury et al., 2010; CEGIS, 

2015). But, studies on impacts of polders on agriculture, water management and 

livelihood have been scarce. The cropping pattern, water management practice for 

crops, crop yield, production cost and income are related with the livelihood of the 

farmers and are expected to vary because of polderization. With these views in mind, 

this study attempts to assess the impact of polder on agriculture, water management 

and livelihood in the Southwest region through with-without comparisons. 

1.2 Objectives of the Study 

The general objective of the study was to understand about the cropping through 

water management practices of dry season crops and the farmers’ livelihood in polder 

and non-polder coastal areas. The specific objectives of the study were: 

 To assess the agriculture along with the water management practices on the 

productivity and profitability of wet and dry season crops in a polder and in a 

non-polder area. 

 To understand, evaluate and compare the agriculture-based livelihoods in both 

polder and non-polder areas. 
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1.3 Scope of the Study 

The present study would reveal the impact of polders on agricultural water 

management and livelihood. A clear concept about the crops, cropping patterns, and 

water management practices for crops in both polder and non-polder areas under 

study would be exemplified. This would provide significant information to the policy 

and decision makers and relevant officials for agricultural planning and interventions 

for improvement of livelihood through polder water management in coastal region. 

1.4 Limitations of the Study 

The limitations of the study are as follows:  

 This study was conducted in only one polder and non-polder areas in one 

coastal district, which may be inadequate to portray the overall scenario of the 

coastal farmers. 

 Due to time and budget constraints, the study was carried out in one year (one 

Aman and Boro season) and hence the conclusions may not be generic. 

1.5 Organization of the Thesis 

This thesis is organized in five chapters described in brief as follows: 

Chapter One provides with the background and rationale of the study and the 

specific objectives with which the study was conducted. It also provides the scope and 

limitation of the study and also the organization of the thesis chapters. 

Chapter Two delivers the review of relevant literatures on the agricultural practices 

in polder and non-polder areas, water requirement and water use of crops, profitability 

analysis of crops and livelihood assessment of farmers. 

Chapter Three is structured with the methodology followed during this study which 

include selection and description of the study area, selection of tools for collection of 

data, necessary measurements and interpretation of collected data. 

Chapter Four describes the results of the study including the comparisons of the 

water requirements and water uses of the selected crops, salinity conditions of the soil 

and irrigation water as well as the profitability and livelihood analysis of the farmers 

in both polder and non-polder areas. 

Chapter Five concludes the thesis with the major findings of the study along with 

some recommendations for further research on these issues. 
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Chapter 2: Review of Literature 

2.1 Introduction 

Crops are grown under a variety of water management systems, ranging from simple 

soil tillage aimed at increasing the infiltration of rainfall, to different irrigation 

technologies and management. Supplemental irrigation is vital to produce acceptable 

quality and yield of crops on croplands in semi-arid and sub-humid climates during 

seasonal dry periods. Thus a complete management of irrigation water is a necessary 

activity in irrigated crop agriculture for maintaining a sustainable livelihood. 

In this chapter, an attempt has been made to review the most relevant literature of the 

studies regarding agriculture in polder and non-polder areas, irrigation water use as 

well as water management and profitability of selected Rabi crops, and livelihood of 

the farmers. 

2.2 Cropped Agriculture in Polder Compared to Non-polder Areas 

Farming in the coastal zone of Bangladesh is not easy. There, land is close to the sea 

and surrounded by a network of tidal rivers that vary seasonally between saline and 

fresh water. With the objective of protecting the agricultural land against tidal 

flooding and saltwater intrusion, construction of polders was initiated during 1960s. 

In the 1960s and 1970s, a large part of coastal Bangladesh was converted into 

‘polders’— embankments that were put up to protect land from tidal action and the 

uncontrolled flooding of the rivers. This major landscape change shaped the water 

management of the polders for irrigated crop agriculture (PDO-ICZMP, 2004). 

Chowdhuri et al. (2010) conducted a comparative study in Polder 16 under Jethua-

Kanaidia FCDI subproject and in an adjacent non-polder area of Tala Upazila, 

Satkhira District, Khulna Division, Bangladesh. In this study, the land ownership 

patterns, demographic characteristics, physical environment as well as cost and 

returns of common cultivation practices were in focus for comparison. The study 

found that the main impact of polder has been on rice cultivation especially in wet 

season providing improved control over irrigation and protecting HYV Aman rice 

from flooding. In wet season, the family income was found higher in polder protected 

area than in unprotected non-polder area. Although the polder reduced the risk of 

saltwater intrusion in dry season, the high salinity of groundwater in the polder 
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restricted Boro rice cultivation and most lands were left fallow in dry season. 

Therefore, fish and prawn farming was found prominent in the extreme lowlands in 

the polder during dry season. 

2.3 Irrigation Water Requirement 

Generally the term crop water requirement is the amount of water required to 

compensate the evapotranspiration loss from the cropped field. ICID (2000) describes 

it as the total water needed for evapotranspiration, from planting to harvest for a given 

crop in a specific climate, when adequate soil water is maintained by rainfall and/or 

irrigation so that it does not limit plant growth and crop yield. Although the values for 

crop evapotranspiration and crop water requirement are identical, crop water 

requirement refers to the amount of water that needs to be supplied, while crop 

evapotranspiration (ETc) refers to the amount of water that is lost through 

evapotranspiration (FAO, 1998). Irrigation water requirements can be defined as the 

quantity, or depth, of irrigation water in addition to precipitation required to produce 

the desired crop yield and quality and to maintain an acceptable salt balance in the 

root zone (USDA, 1993). The amount of water required for a given crop depends on 

state of development of soil, quantity and type of fertilizer given, quality of water 

used and the climatic conditions (Zawari et al., 2010). This quantity of water must be 

determined for such uses as irrigation scheduling for a specific field and seasonal 

water needs for planning, management, and development of irrigation projects. 

Moreover, in estimating irrigation water requirements, efficiency of the irrigation 

system should also be taken into account (Ouda et al., 2016). 

ETc accounts for variations in weather and offers a measure of the evaporative 

demand of the atmosphere, whereas crop coefficient (Kc) accounts for the difference 

between ETc and ET (Snyder et al., 2004). The Kc takes into account the relationship 

between atmosphere, crop physiology, and agricultural practices (Lascano, 2000). 

Therefore, sowing date, which reflects the weather of a certain site, could affect 

growth pattern of a crop and consequently affects the period of growth stages, the 

value of kc, and growth period. As a crop canopy develops, the ratio of transpiration 

(T) to ET increases until most of the ET comes from T and evapotranspiration (E) is a 

minor component. This occurs because light interception by the foliage increases until 

most light is intercepted before it reaches the soil (Snyder et al., 2004). Therefore, 
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crop coefficients for field crops generally increase until the canopy ground cover 

reaches about 75 % and the light interception is near 80 %. The accurate calculation 

of crop kc for each growth stage is an important component for accurate calculation of 

water requirements (Shideed et al., 1995). 

Irrigation would help maintain optimal soil moisture during the growing period, 

thereby ensuring a more stable and higher agricultural production. Irrigation and its 

planning are demanding tasks, which involve a multidisciplinary approach to define 

and calculate all the relevant factors and parameters. The evidence of future warming 

is another reason for paying much attention to the efficiency of water use by plants 

(Katerji and Rana, 2008). 

The primary objective of irrigation is to provide plants with sufficient water to obtain 

optimum yields and a high quality harvested product. The amount and timing of 

precipitation strongly influence irrigation water requirements. The required timing 

and amount of applied water is determined by the prevailing climatic conditions, the 

crop and its stage of growth, soil properties (such as water holding capacity), and the 

extent of root development. Water within the crop root zone is the source of water for 

crop evapotranspiration. Thus, it is important to consider the field water balance to 

determine the irrigation water requirements. 

2.3.1 Crop Water Requirement 

CROPWAT is a decision support system developed by the Land and Water 

Development Division of FAO for planning and management of irrigation (FAO, 

1992). CROPWAT is meant as a practical tool to carry out standard calculations for 

reference evapotranspiration, crop water requirements and crop irrigation 

requirements, and more specifically the design and management of irrigation 

schemes. The reference evapotranspiration (ETo) of individual crop are calculated by 

FAO Penman-Monteith method, using decision support software—CROPWAT 

(FAO, 1998) that incorporates procedures for reference crop evapotranspiration and 

crop water requirements and allow the simulation of crop water use under various 

climate, crop, and soil conditions. Then ETo is multiplied by an empirical crop 

coefficient (Kc) to produce an estimate of crop evapotranspiration (ETc). CROPWAT 

allows the development of recommendations for improved irrigation practices, the 

planning of irrigation schedules under varying water supply conditions, and the 
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assessment of production under rain fed conditions or deficit irrigation (FAO, 1992). 

Water use requirement for same crop varies under different weather conditions. To 

achieve effective planning on water resources, accurate information is needed for crop 

water requirements, irrigation withdrawal as a function of crop, soil type and weather 

conditions.  

2.4 Irrigation Water Management and Yield of Crops 

The determination of irrigation water requirements and irrigation schedules requires 

an accurate estimate of the crop water use rate. Regular crop water use estimates are 

needed to schedule irrigations, while longer term estimates are needed to specify the 

irrigation, storage, and conveyance system capacities. 

2.4.1 Irrigation Water Management and Yield of Boro and Aman Rice 

The development and use of water is a major driving force for increasing rice 

production. But water shortage will become a more severe limitation to increase 

production in future. Most farmers maintain standing water in the rice crop to control 

weeds, but this benefit comes at the expense of substantial water loss by percolation 

and seepage (Bhuiyan, 1999). The gap between the “true need” and “current use” of 

water producing rice is very large. 

Idris (1979) found that the consumptive use of water under 5 cm standing water was 

much higher than under saturated moisture condition. In his experiment, the total 

amount of water used in 105 days growing period was 1290 mm and that under 

saturated moisture condition was 818.8 mm with average daily use of 12.3 mm and 

7.8 mm, respectively. The rate of water use increased rapidly with the age it continued 

to increase till 73 days after transpiration. 

Karim and Akhand (1982) observed that the consumptive use of Boro rice for the 

entire growing season was 469.2 mm. 

BRRI (1983) found that the total amount of water consumed in 144 days by BR 3 rice 

under saturated conditions (0-5) was 1630 mm and 741 mm was loss by 

evapotranspiration. In another treatment (5 cm standing water), the total amount of 

water was 1744 mm (percolation-957 mm and evapotranspiration- 787 mm). 
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BRRI (1985) reported that irrigation water use of Boro rice was 956 mm in 5-7 cm 

continuous standing water. 

Islam et al. (1985) reported that transplanted Aman rice (BR 11) gave the highest 

yield (6.2 t/ha) at 5-6 cm standing water. 

BINA (1988) found that maximum yield was achieved under continuous (8-10 cm) 

standing water whereas the lowest statistically identical yields were 2.81 and 2.76 t/ha 

from the treatments of alternate flooding and drying (0 to 5.0 cm) and continuous 

saturation. 

An experiment conducted by BRRI (1988) showed that water use of Boro rice was 

1500 mm and frequency of irrigation application was higher for 5 to 7 cm continuous 

standing water in the field. 

Islam (1992) observed that maximum grain yield of 5.19 t/ha was obtained in plots 

maintaining 5 to 7 cm standing water. The lowest yield (3.85 t/ha) was found in plot 

where water level was maintained from 1 cm to saturation. 

Islam and Mondal (1992) observed that one timely supplemental irrigation of about 

60 mm can increase the monsoon rice (i.e. Aman rice) yield up to 59% relative to the 

rainfed condition. Moreover, the benefit-cost ratios of 5.3 and 11.7 (for different 

devices) indicated that supplemental irrigation is highly profitable for monsoon rice 

production. They also observed that a pond size of about 5% of the total cultivable 

land area was required to store enough water for one supplemental irrigation, and it 

was economically viable with a benefit-cost ratio of about 2.4. 

Hoque et al. (1994) found in their experiment that consumptive use of Boro rice was 

461 mm while net irrigation requirement of Boro rice was 410 mm. 

Sattar and Bhuiyan (1994) found that transplanted rice used 1238 mm water for 

farmers normal management practice whereas continuous saturated soil condition had 

the most water-saving regime requiring 917 mm (26% less) water. 

Some studies have been carried out on the effect of irrigation water management on 

the yield of dry-season Boro rice as well as rain-fed Aman rice in the coastal areas of 

Bangladesh. 
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Mondal et al. (2010) conducted a study in Polder 30 at Batiaghata Upazila in Khulna 

District during the dry seasons of 2005-06 and 2006-07 to test the hypothesis that 

early crop establishment can reduce the reservoir water-use period, thereby increasing 

the irrigated area and productivity. The results showed that seeding on 7 November 

produced 4–5 t/ha rice yield by utilizing about 50% of the required water directly 

from the river and the remaining 50% from the reservoir. Seeding on 15 November 

produced a rice yield on equivalence with that of 7 November, but more reservoir 

water was used for the later seeding date, which would then reduce the dry season 

irrigation coverage. The rice yield was reduced drastically when seeding was carried 

out before 7 November because of cold stress at the critical reproductive period of 

rice. This study determined that about 260 mm water was required from the reservoir 

for successful cultivation of Boro rice in the coastal area and about 14% of net 

cultivable area (NCA) could be brought under irrigation with the existing hydraulic 

system of polder 30. With moderate excavation, the irrigation coverage could be 

increased to about 35% of NCA. 

Mondal (2012) reported the results of a study conducted in Polder 3 (Kaligonj, 

Shatkira; high salinity zone), Polder 30 (Batiaghata, Khulna; moderate salinity zone) 

and Polder 43/2F (Amtali, Barguna; low salinity zone).  The goal of the study was to 

validate of new germplasm suitable for various agricultural cropping systems and 

establish seed distribution networks in target zones as well as to develop and 

disseminate more productive, profitable, resilient, and diversified rice-based cropping 

systems (including rice-aquaculture). The study observed that even with polders, the 

main crop was still Aman rice. The study suggested the possibility to have 2 or 3 

crops per year such as aquaculture-rice, Aus-T. Aman-Rabi, Aus-T. Aman-Boro, etc. 

which can avoid salinity and overcome the water shortage in the dry season with some 

new cropping systems. 

Islam et al. (2013) conducted an experiment on the yield of Boro rice (BRRI dhan28) 

under different water management practices. There were two irrigation levels, one 

was alternate wetting and drying (AWD), another one was continuous flooding. The 

highest yield was 5.9 t/ha at alternate wetting and drying (AWD) and the lowest yield 

was 4.04 t/ha at continuous flooding. 
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Rahman and Bulbul (2014) carried out a field experiment on the effect of alternate 

wetting and drying (AWD) irrigation for Boro rice (BRRI dhan28) cultivation in 

Bangladesh. The yield was 4.7 t/ha at continuous standing water, 5.7 t/ha when water 

at 15 cm below the soil surface, 5.5 t/ha when water at 20 cm below the soil surface, 

5.3 t/ha when water at 25 cm below the soil surface. 

BRRI (2016) reported total irrigation of 940 mm and 660 mm for MABC variety 

(ingression with SalTol QTL) of BRRI dhan28 for a trial held in Boro season (20 

February to 25 May, 2015)  at Joydebpur, Gazipur, with the yield of 6.38 t/ha and 

4.58 t/ha, respectively. 

Naher (2016) found that the average seasonal amount of irrigation water of Boro rice 

was 1000 mm whereas the calculated seasonal irrigation water requirements (IWR) 

for Boro rice was 1336 mm with the yields of rice under farmers’ practice varying 

from 3.00 to 5.90 t/ha in different locations of Polder 31 and Polder 32 in Khulna 

District. 

Okwany et al. (2016) investigated the impact of shallow subsurface drainage as a pilot 

study on a 0.13 ha plot of a farmer’s field located in Batiaghata, Khulna District, 

Bangladesh, for a monsoonal paddy rice crop followed by a winter sunflower crop. 

They observed that the managed subsurface drainage enabled the establishment of the 

winter sunflower crop 1.5 months earlier than the usual local practice, increased the 

yield and facilitated safe harvest, avoiding pre-monsoonal rainfall damage. Moreover, 

the farmers expressed increased interest in managed subsurface drainage for its 

potential for early establishment of Rabi crops and increased yields in the study area. 

2.4.2 Irrigation Water Management and Yield of Sesame 

Sesame is a well-known oilseed crop with drought-tolerance, but not with tolerance to 

water logging (Boureima et al., 2011). Mensah et al. (2006) observed that water 

restriction resulted in reduced growth and yield of sesame. Hong et al. (1985) found 

that the water deficit in the vegetative stage reduced the yield of sesame even to half 

due to reduced plant height. 

Some studies have been carried out to observe the effect of irrigation water 

management on the yield of sesame. A few studies have also been conducted in the 

coastal areas of Bangladesh. 
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Yousif et al. (1972) conducted a study on sesame and reported sesame as a 

moderately tolerant crop to sodium chloride salinity. 

Kaul (1986) conducted a study on cultivation of sesame and reported a scope for 

cultivation of sesame in the coastal saline areas in the kharif-1 season with rain fed or 

residual soil moisture. 

Boydak et al. (2007) determined the effects of irrigation intervals on sesame yield. 

The yield was 0.13 t/ha, 0.12 t/ha, 0.14 t/ha and 0.10 t/ha at 6, 12, 18 and 24 days 

irrigation interval, respectively. 

Pathan et al. (2007) conducted a field trial in the saline region at Benarpota of 

Satkhira District (AEZ 13) to investigate the mineral nutrition and yield of four 

varieties of sesame in kharif-1 season of 2002. The varieties were BARI til-2, BARI 

til-3, T-6 and local (red). The soil and irrigation water salinity at sowing were 2.63 

and 2.01 dS/m, respectively. Among the varieties, the T-6 produced the highest seed 

yield (1.66 t/ha) and BARI til-3 did the lowest (0.7 t/ha). 

Ali et al. (2014) conducted a study to observe the effect of irrigation intervals on yield 

of sesame. Supplied water with 9 days irrigation interval produced highest (0.9 t/ha) 

seed yield while lowest (0.6 t/ha) seed yield was obtained from 27 days irrigation 

interval. 

Nadeem et al. (2015) conducted a field study to evaluate the yield of sesame under the 

influence of irrigation regimes. The experiment was on three irrigation regimes (2 

irrigations at 20 and 40 days after seeding, 3 irrigations at 20, 40 and 60 days after 

seeding and 4 irrigations at 20, 40, 60 and 80 days after seeding). The seed yield was 

0.69 t/ha with 2 irrigations, 0.73 t/ha with 3 irrigations and 0.75 t/ha with 4 irrigations.  

Naher (2016) conducted a study on sesame and reported an average yield of 0.60 to 

0.80 t/ha in Polder 31 and 32 of Khulna District, Bangladesh. 

BARI (2017) reported yield of 1250-1500 kg/ha (i.e. 1.25-1.5 t/ha) for BARI til-4 

under 1590-1595 l/kg water use which corresponded to 239 mm water use. 

2.4.3 Irrigation Water Management and Yield of Mungbean 

Mungbean (Vigna radiata) is widely grown in Bangladesh. In the existing cropping 

systems, mungbean fits well due to its short duration, low input, minimum care 
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required and drought tolerant nature (Islam et al., 2013). As mungbean is a short 

duration crop, it can well fit as a cash crop between major cropping seasons (Islam et 

al., 2011). 

Some studies have been carried out to investigate the water management and yield of 

different varieties of mungbean. 

BINA (1998) reported that BINA mug 5 (with a duration of 78 days) produced higher 

yield than BINA mug 2 (with a duration of 82 days). 

Akhter et al. (2007) reported that irrigation significantly affected the yield of 

mungbean (BARI mung 4). The highest yield (1362.83 kg/ha) was found for one 

irrigation to field capacity at vegetative stage compared to no irrigation. 

Hasan (2008) conducted a study at Bangladesh Agricultural University on yield of 

two cultivars of mungbean with 4 water stressed conditions. This study reported 

highest yield (1641 kg/ha) with irrigation at 35 days after seeding and lowest yield 

(1064 kg/ha) with no irrigation. In this study, BINA mug 5 performed better (1555 

kg/ha) than BINA mug 2 (1177 kg/ha). 

BARI (2017) reported yield of 1800 kg/ha (i.e. 1.8 t/ha) for BARI mung-6 under 

approximately 970-975 l/kg water use which corresponded to 174.6 mm water use. 

BARI mung-6 is a well-known short duration and drought tolerant crop (Habibullah et 

al., 2014) with well fit growing capacity in all crop rotations in Bangladesh although 

it is somewhat a low yielding variety (Mondal et al., 2012). 

2.5 Water and Livelihood 

Water is of vital importance to socio-economic development of farmers in irrigated 

agriculture. Increased water demand brought about by rapid population growth has 

created the necessity to increase food production through the expansion of irrigation 

and industrial production to meet basic human needs. 

2.5.1 Profitability of Crops 

Some studies have been carried out in the past on the farmer’s income and production 

related to livelihood assets as well as Benefit-Cost Ratio (BCR) ratio of crops in the 

coastal area of Bangladesh. 
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Khan et al. (2009) conducted an experiment at Agricultural Research Station, Comilla 

during summer (Kharif-1) season, 2009 to estimate the proportionate yield and 

economic loss of sesame due to different management factors and to identify major 

factors of yield loss reduction of sesame. From the results of the experiment, it was 

found that the yield reduction of sesame variety BARI til-3 was reduced over the 

recommended package of practices by 24.6%, 15.10%, 15.05% and 7.40% from the 

treatments with delay sowing, no seed treatment, no insect control and no disease 

control, respectively. The highest net return (Tk.18320/ha) was obtained from 

recommended package. The highest economic loss (Tk. 11840/-) was recorded from 

the treatment with delay sowing. The highest yield (1595.67 kg/ha) was found from 

full package treatment (1477.33 kg/ ha) and the lowest yield (1201.3 kg/ha) was 

found from delay sowing treatment. 

Islam et al. (2011) conducted a study in two coastal mungbean growing districts, 

namely Noakhali and Patuakhali of Bangladesh during the period of 2008-09 with a 

view to estimating the technical efficiency of mungbean growers. The study revealed 

that mungbean production was found profitable. The benefit cost ratio (BCR) was 

2.22 on full cost basis. The estimated results showed that the average level of 

technical efficiency among the sample farmers was 89%. This implied that given the 

existing technology and level of inputs, the output could be increased by 11%. 

Kana et al. (2011) conducted a study on the profitability of salt tolerant BINA dhan-8 

production in the coastal Satkhira District of Bangladesh. Per hectare net returns of 

BINA dhan-8 rice was Tk. 72414.02/ha in the coastal Satkhira district of Bangladesh 

and BCR of BINA dhan-8 rice was 2.46. 

Naher (2016) reported the BCR of growing rice varied from 1.53 to 2 whereas for 

sesame (local variety), BCR was 1.56 in Polder 31 and 1.3 in Polder 32 of Khulna, 

Bangladesh. 

2.5.2 Livelihood Index for Farmers 

Livelihoods are complex, with households in the developing world undertaking a 

wide range of activities (Ellis, 1998). Livelihood is synonymous to occupation that 

means to sustain a person or a household. This includes a range of 

occupations/activities, such as farming, fishing, industry, etc., that generate proceeds, 

income and wealth. Livelihood assets create the base for livelihood options and 
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activities for a household (PDO-ICZMP, 2002). A livelihood comprises of the 

capabilities, assets (stores, resources, claims and access) and activities required for a 

means of living; a livelihood is sustainable when it can cope with and recover from 

stress and shocks, maintain or enhance its capabilities and assets and provide 

sustainable livelihood opportunities for the next generation: and which contributes net 

benefits to other livelihoods at the local and global levels and in the short and long 

term (Chambers and Conway, 1992). 

The stability of people’s livelihoods depends largely on their vulnerabilities and the 

resources that they depend on and livelihoods must differ in different social, 

ecological and institutional settings. The coastal livelihood analysis provides a better 

understanding of coastal livelihood conditions at present and in future. Livelihood in 

the coastal areas of Bangladesh differs from the rest of the country as more than a 

quarter of the population of the country lives in a coastal environment with multiple 

vulnerabilities and opportunities (PDO-ICZMP, 2004). 

Singh and Hiremath (2010) presented an overview of the existing indicators of 

development and positions them within the environmental, economic, and social 

dimensions of sustainable development. It presented empirical evidence of sustainable 

livelihood security index (SLSI) at the district level in Gujarat. SLSI is a composite 

index having three component indices, i.e. the ecological security index (ESI), the 

economic efficiency index (EEI), and the social equity index (SEI). The SLSI based 

on its simplicity and flexibility, is one of the most comprehensive yet simple indices 

for measuring long-term livelihood security in rural areas. The SLSI facilitated 

consensus among different partisan groups like economists, environmentalists, and 

egalitarians by balancing their mutual concerns, providing guidelines for achieving 

sustainable development. 

Narayani et al. (2011) conducted a study on livelihood security of farmers in 

Virudhunagar district of Tamil Nadu. The mean livelihood security index of big 

farmers was 90.26 per cent of their requirement followed by medium (68.17%) and 

small (59.88%) farmers. In case of pooled sample, the livelihood security index of 

majority (75%) of the farmers was between 50 and 100%. Around, 75% of the small, 

medium and big farmers had medium to high level of a livelihood security index. 
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Chinnadurai et al. (2012) constructed livelihood security index of the households by 

identifying  the  existing  agricultural  and  non-agricultural  activities  of  all  the  120  

sample  households classified under  marginal,  small  and  medium  households. The  

study  revealed  that  income  from  agriculture  and  allied  activities  formed  the  

major  share  (86.7%)  of  the  sample  households with medium  landholdings, and 

lowest among marginal households (42.62%). In general the overall livelihood 

security index was high among medium (53.65%) when compared with small 

(46.43%) and marginal households (38.44%). 

Naher et al. (2017) conducted a comparative study on the farmers’ livelihood in 

Polder 31 and 32 of Khulna District in the south-west coastal zone of Bangladesh to 

develop farmers’ livelihood security index (FLSI) and found different levels of 

livelihood security for Boro rice, sunflower and sesame producing farmers. The 

highest livelihood security level was found for Boro rice farmer as 83% in polder 31 

whereas the lowest security level was measured for sesame farmer as 32% in polder 

32. The levels of security for farmers’ livelihood were higher in Polder 31 than that of 

Polder 32. 
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Chapter 3: Research Methodology 

3.1 Introduction 

The study was conducted in Batiaghata Union (in Polder 30) and Jalma Union (an 

adjacent non-polder area) located in Batiaghata Upazila of Khulna District. The 

differences in crops, cropping patterns, and water management practices between 

Polder 30 and adjacent non-polder areas were evaluated for with-without conditions 

using PRA tools. The on-farm crop water use of different crops was compared with 

the actual requirement computed through CROPWAT (FAO, 1998). 

Farmers’ field study and survey were conducted in both polder and non-polder areas 

to understand the crop selection, cropping pattern, cropping schedule, irrigation 

scheduling (number, amount and timing), irrigation water salinity. Field 

measurements of on-farm irrigation water use as well as salinity (for both soil and 

water) were carried out. Yield and yield components data for selected crops were also 

collected from the farmers. 

For studying agriculture-based livelihood, benefit-cost analysis was conducted for 

selected crops (i.e. Boro rice, mungbean and sesame in Rabi season as well as Aman 

rice) for both polder and non-polder areas. In order to establish linkages between crop 

production and the livelihood of the farmers, a modified version of Livelihood 

Vulnerability Index (LVI) developed by DFID was used (DFID, 1999) which is 

known as Farmers’ Livelihood Security Index (FLSI)  (Naher, 2016; Naher et al., 

2017). The assessment of the different indicators for FLSI was achieved through 

Focus Group Discussion (FGD) for a comparative analysis of livelihoods in polder 

and non-polder areas. 

3.2 Selection and Description of the Study Area 

In order to assess the changes resulting from the polder, an area similar to Polder 30 

but not yet protected by polder was selected as the non-polder area for comparisons. 

For farmer’s field study and survey, three villages were purposively selected from 

each of the polder and non-polder areas (Table 3.1) so that they represent low 

elevation. This is because the polder is supposed to have maximum impact on low 

lands as those lands are exposed to soil salinity when kept unprotected. 
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Table 3.1: Village locations with land elevations under farmers’ field study 

Study 
area 

Village Union Upazila District Land elevation 

Polder 30 Hetalbunia Batiaghata Batiaghata Khulna Medium low land 

Batiaghata Batiaghata Batiaghata Khulna Low land 

Non-
polder 
area 

 
 
Tetultala 
 

 

 
 
Jalma 

 
 
Batiaghata 

 
 
Khulna 

Medium high land to 
medium low land; 
Some part adjacent 
to the Rupsha River 
is low land 

Source: DAE, Batiaghata Upazila, Khulna; Field Survey, 2017-18 

3.2.1 Location and Area 

Polder 30 is located in Batiaghata, Gangarampur and part of Surkhali Unions in 

Batiaghata Upazila (between 22.85 0N and 89.54 0E) of Khulna district (Figure 3.1). 

The Polder was constructed in 1967-72 and later rehabilitated under the IPSWAM 

project during 2003-2011 (CEGIS, 2015) and this polder is currently under 

rehabilitation through the Blue Gold Program since 2014. The polder is surrounded by 

rivers from all directions having largest river Kazibacha River on the east side which 

is formed by the Rupsha-Passur and Shoilmari rivers at the upstream, and lower Salta 

River on the west side of the polder. The polder covers an area of 6,455 ha, with a Net 

Cultivable Area (NCA) of 4,240 ha (66%) (CEGIS, 2015). The polder area is bounded 

by a 40.27 km embankment that was built to protect the area against tidal and storm 

surges as well as salinity intrusion. Besides, there are 8 drainage sluices, 10 flushing 

sluices, 3 drainage-cum-flushing sluices, and 6 inlets in the area. There are also 37 km 

internal channels inside the polder area (BWDB, 2013). 

An area similar to the polder, but not yet protected with an embankment, a small part 

of Jalma Union (adjacent non-polder area) which is also located in Batiaghata 

Upazila, Khulna, was selected as the non-polder area for comparison (Figure 3.1). The 

selected non-polder part of Jalma Union undergoes seasonal flooding during high 

tides from the Rupsha River. Because of not being empoldered, the canals in this area 

(e.g. Lobonchora Khal) suffer from salinity during dry season. For this comparative 

study, three villages from each of the polder and non-polder areas were purposively 

selected in order to assess the changes resulting from the polder. 
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Figure 3.1: Location of the study area in the south-western region of Bangladesh 



 

19 

 

3.2.2 Meteorological Condition 

The study area experiences tropical climate where monthly maximum temperature 

varies from 25.6°C to 34.6°C and monthly minimum temperature varies within the 

range of 12.4°C to 26.2°C (BMD, 2018). The monthly average relative humidity of 

the Khulna BMD station varies from 73% to 87%. Wind speed recorded by Khulna 

Station varies from 0.97 m/s to 3.74 m/s during May to November (BMD, 2018). 

3.2.3 Soil and Geology 

The study area is under the Ganges Tidal Flood Plain with alluvium soils and 

categorized as agro-ecological zone of 13 (AEZ-13) (BWDB, 2011). The study area 

lies at 0.9 to 2.1 meter above mean sea level with the soils being silty clays, silty clay 

loams and silt loams in texture (Ahmed et al., 2013). Soil depth class is predominantly 

>1.22 meter and about 60% of land of the areas has elevation between 1.33 to 1.54 m, 

whereas 40% have elevations above 1.54 m (CEGIS, 2015). 

3.2.4 Water Resources 

Polder 30 is 80 km away from the Bay of Bengal and undergoes diurnal tidal 

influence. Lower Salta, Jhopjhopia, Shoilmari and Kazibachha rivers surround the 

polder area which is connected with the Rupsha-Passur River. A number of khals 

exist within the polder such as Hania khal, Hugolbunia khal, Batiaghata-Baraiyabad 

khal, Amtalakhal, Khoriakhal etc. (CEGIS, 2015). Drainage Congestion area of 

Polder 30 is 959 hectares. Salinity prevails in the groundwater of Polder 30 (BWDB, 

2013). Surface water levels along the Rupsa-Passur River during high tide range from 

2 to 2.86 m above Mean Sea Level (MSL), and the low tidal water levels range from 

0.61 to 0.7 m below MSL. On the other hand, approximately 0.2625 Mm3 water is 

used each year for irrigation of water melons and vegetables (CEGIS, 2015). 

3.2.5 Agriculture 

The most prominent cropping pattern of Polder 30 is Fallow- Local Transplanted 

Aman-Sesame, which occupy about 42% of the Net Cultivable Area (NCA); and the 

next dominant cropping pattern is Fallow-HYV Aman-Sesame, which cover about 

27% of the NCA (CEGIS, 2015). Total cropped area is about 8,226 ha of which the 

coverage of rice is 51% and that of non-rice is 49%. Cropping intensity of the polder 

area is about 194% (BWDB, 2011). Surface water is the only source of irrigation 
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water here. Total loss of rice production is about 751 tons in 486 ha and loss of non-

rice production is about 491 tons in 323 ha due to drainage congestion, siltation of 

khals and drainage channels, effect of salinity and natural calamities (CEGIS, 2015). 

Majority of the areas produce a relatively high portion of pulses, oil seeds, betel nuts 

and leaves and winter vegetables. 

On the other hand, Boro rice is cultivated in the selected non-polder area using 

surface water as well as groundwater (in some portion under medium high land) in 

dry season along with other winter vegetables. The agricultural crop calendar of the 

study area is presented in Table 3.2. 

Table 3.2: Agricultural crop calendar of the study area 

Season Duration Polder 30 
(Batiaghata Union) 

Non-polder Area 
(part of Jalma Union) 

Kharif 1 
(pre-
monsoon) 

Mid-April to 
July 

Fallow Fallow 

Kharif 2 
(monsoon) 

Mid-July to 
Mid-November 

Aman rice Aman rice 

Rabi (dry 
season) 

Mid-December 
to Mid-May 

Boro rice (very small 
area), oilseeds, pulses, 
fruits, vegetables, etc. 

Boro rice (moderate area), 
oilseeds, pulses, fruits, 
vegetables, etc. 

Source: DAE Office, Batiaghata Upazila, Khulna; Field Survey, 2017-18 

From the discussions with DAE Officials as well as the local farmers, it was known 

that before the construction of Polder 30, cropping activity was limited to be mainly 

single rice based and cropping pattern was Aman-Fallow-Fallow, although limited 

production of homestead vegetables and pulses were possible in dry season. 

3.3 Data Collection 

Primary data were collected for crop selection and water management of non-rice and 

Boro rice crops. Secondary data were collected for the computation of the crop water 

requirements. Secondary information such as statistical data, reports, maps were 

collected from various government and non-government organizations. 
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3.3.1 Farmers’ Field Study 

Farmers’ field study was conducted in both Polder 30 and the non-polder area to 

understand the crop selection, cropping pattern, cropping schedule, irrigation 

scheduling (number, amount and timing), irrigation water salinity, crop economy and 

livelihood parameters. Field measurements of on-farm irrigation water use were 

carried out for three common Rabi crops (i.e. Boro rice, sesame and mungbean) in 

selected farmer’s field. The on-farm irrigation water use by Boro rice was done by 

scale measurement of the depth of standing water before and after irrigation (Photo 

3.1) as well as rainfall. For sesame and mungbean, the on-farm water uses were 

measured through soil sample collection before and after irrigation or rainfall and 

further measurement of soil moisture depletion. Inputs for fertilizers, pesticides, labor 

as well as yield and crop economy data for the three selected common crops were also 

collected from the farmers. 

 
Photo 3.1: Measurement of standing water after irrigation in a Boro rice field 

3.3.2 Texture, Moisture Content and Bulk Density of Soil 

For determining the soil textures of selected six farms, Particle size analysis (PSA) of 

soils was done by Hydrometer method and textural class was determined by 

Marshall’s Triangular Co-ordinates as designed by the USDA (1951). The gravimetric 

method (weight basis) was used for measuring soil moisture content. The bulk 

densities of the soils were determined by following the equation below. 

Bulk density (g/cm3) =   
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3.3.3 Determination of Soil Salinity and Water Salinity 

For the assessment of salinity level, the electrical conductivity (EC) was used as 

parameter. The soil electrical conductivity (EC) was measured from the saturation 

extract of soils (Chapman, 1961) using EC meter. Soil samples were collected from 

the fields before sowing of sesame and mungbean seeds, and after transplanting of 

Boro rice to measure the EC of soil. The soil samples were collected in January, 

February, March, April, May and June. Water sample was collected for measuring 

water salinity in the river, canals, ponds, on-farm reservoirs and shallow tube-wells 

(STWs) using EC meter. 

3.3.4 Application of PRA Tools 

The farmers’ survey through participatory tools (individual interview and focus group 

discussion) was conducted in each of the polder and non-polder areas to understand 

the cropping pattern, water management for crops, yield of crops and livelihood of the 

farmers. 

Individual interview (II) of farmers was used to understand the farmers’ crop selection 

and water management of Boro rice and non-rice crops in polder and non-polder areas 

during Rabi (dry) season of 2016 and 2017 (Photo 3.2). 

Key informant interview (KII) was used to include the views of experts in crop and 

water use. For the knowledge of before and existing situation of poldering in 

Batiaghata Upazila, the information was collected from discussions with DAE, 

BWDB and Blue Gold office personnel (Photo 3.3 and Photo 3.4). 

Focus group discussion (FGD) was conducted to receive qualitative information to 

understand the crop selection on the livelihood of the farmers in the dry season. FGD 

was conducted on Boro rice producing farmers, mungbean producing farmers, and 

sesame producing farmers separately (Photo 3.5 and Photo 3.6). The indicators of 

livelihood assets (Social, Human, Natural, Financial and Physical) for livelihood 

analysis were selected from FGDs. FGD was conducted to find out the actual value, 

standard value of indicators as well as to draw appropriate weights to the various 

indicators. 
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Photo 3.2: Individual interviews with farmers 

 
Photo 3.3: Key informant interview with Upazila Agriculture Officer at the Office of 

DAE, Batiaghata Upazila, Khulna 

 
Photo 3.4: Discussion with key informants (Sub-Assistant Engineer and Blue Gold 

Officials) at the Sub-District Office of BWDB, Khulna 
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Photo 3.5: A focus group discussion with farmers in polder area 

 

Photo 3.6: A focus group discussion with farmers in non-polder area 

3.4 Assessment of Water Use of Selected Crops 

An attempt was made to estimate the crop water use of three major Rabi crops in the 

study area (i.e. Boro rice, mungbean and sesame which were common in both polder 

and non-polder areas). In order to quantify the crop water use, the field water status 

was closely monitored in four farms with Boro rice (two from each polder and non-

polder area), two farms with sesame (each from the polder and non-polder area) and 

two farms with mungbean (each from the polder and non-polder area). The soil 

moisture contents were measured at 0, 15 and 30 cm depths for each mungbean and 

sesame using the gravimetric method. These depths were selected because the 

effective root zone depth of oilseeds as well as legumes is 30 cm (Klimek-Kopyra et 

al., 2015). 
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Field water use of Boro rice was estimated through scale measurements of water 

heights in the field before and after irrigation as well as before and after rainfall. The 

differences in water heights in field were added up in order to roughly estimate the 

water use in farmer’s field. 

Water uses by mungbean and sesame were estimated on the basis of the depleted 

average moisture contents in the crop root zone which is the product of the average 

depleted soil moisture, bulk density of soil and root zone depth of crops. Water use by 

crops was obtained from the following equation:     

Water use = ∆θ × As × d 

Where, ∆θ = % of depleted moisture, 

As = Apparent specific gravity of soil, and 

d = root zone depth of crop 

3.5 Determination of Irrigation Water Requirement 

3.5.1 Irrigation Water Requirement of Boro Rice 

The main irrigated crop in the study area is the Boro rice (irrigated winter rice). For 

the determination of irrigation water requirement of Boro rice, the following criterion 

was considered:  

1) Determination of Potential Crop Evapotranspiration (ETc): For the 

determination of Potential Crop Evapotranspiration (ETc), the Penman-

Montieth method using CROPWAT software developed by FAO (FAO, 1992) 

was used. The Potential crop evapotranspiration (ETc) was obtained from the 

following relationship (FAO, 1977): 

                       ETc = ET0 × Kc                                                                      (1)              

Where, ET0 is the reference crop evapotranspiration estimated by CROPWAT 

(version 8.0) in mm/day and Kc is the crop coefficient. The Kc values were 

obtained from FAO Bulletin of Statistics (Table 3.3). 

Table 3.3: Crop coefficient (Kc) values for different growth stages of Boro rice 

Stages No. of days Kc values 
Initial Stage 30 1.1 
Development Stage 30 1.1 
Reproductive Stage 30 1.25 
Ripening Stage 30 1.0 
Source: FAO (2001) 
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2) Seepage and percolation (S&P) rate for different growth stages were obtained 

from FAO Bulletin of Statistics (FAO, 2001).  

3) Effective Rainfall (ER) is the precipitation occurred during the growing period 

of crop that is available to meet the evapotranspiration needs of the crop. It 

does not include precipitation lost through deep percolation below the root 

zone or the water lost as surface run-off. As in the dry season, the precipitation 

is very minimal, it was assumed (80% probable rainfall) a fraction of the 

dependable rainfall is considered as effective rainfall. 

4) Net Irrigation Water Requirement (IWR) was estimated using the following 

relationship:  

IWR = ETc + S&P – ER                                                       (2)  

   Where,  ETc = crop evapo-transpiration (mm/day),  

                               S&P = seepage & percolation (mm/day) and  

                               ER = effective rainfall (mm/day) 

5) The total IWR of the season was estimated using the following relationship: 

Total IWR (mm) = IWR × No. of days           (3) 

3.5.2 Irrigation Water Requirement of Mungbean and Sesame 

The two non-rice crops in the study area were sesame (variety: BARI til-4) and 

mungbean (variety: BARI mung-6). For the determination of irrigation water 

requirement of sesame and mungbean, the following calculation was considered:  

1) The crop water requirement (CWR) of sesame and mungbean was obtained 

using following equation: 

         CWR = ETC                                                                                                           (4) 

Where, ETC = ET0 × KC 

ET0 was estimated by Penmen-Monteith method using CROPWAT (version 8.0). 

Table 3.4 and Table 3.5 show the crop coefficient (Kc) of mungbean and sesame 

for different growth stages, respectively. 

Table 3.4: Crop coefficient (Kc) values of mungbean for different growth stages 

Stages No. of days Kc values 
Initial Stage 8 0.58 
Development Stage 22 0.95 
Mid-season 25 1.20 
Late Season 10 0.47 
Source: FAO (2001) 
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Table 3.5: Crop coefficient (Kc) values of sesame for different growth stages 

Stages No. of days Kc values 
Initial Stage 14 0.54 
Development Stage 21 0.91 
Mid-season 30 1.07 
Late Season 20 0.67 
Source: FAO (2001) 

2) The irrigation water requirement (IWR) was obtained using following 

equation: 

    IWR = ETC – RE                                                                                                       (5) 

    Where, RE is the effective rainfall 

3) The total IWR of the season was estimated using the following relationship: 

Total IWR (mm) = IWR × No. of days             (6) 

3.6 Benefit-Cost Analysis of Boro Rice, Mungbean, Sesame and Aman Rice 

For the assessment of yield, use of inputs and profitability of rice and non-rice crops, 

individual interview was conducted with 57 farmers (18 farmers for Boro rice, 11 

farmers for mungbean and 14 farmers for sesame as well as 14 farmers for Aman rice) 

including the eight farmers selected for the field study. For an assessment of the 

profitability of the crops, a benefit-cost analysis was carried out based on the data 

collected from the farmers’ survey. In this study, the fixed cost, such as, land rent, 

taxes and interest on the value of land were not considered in the total cost, and only 

variable cost (human labors, land preparation, seeds, fertilizer, insecticides, 

processing, irrigation etc.) were taken into consideration. 

3.7 Livelihood Analysis of Crop Producing Farmers 

Focus Group Discussions (FGD) was conducted with Boro rice, mungbean and 

sesame producing farmers as well as fallow land farmers in each of the selected 

villages of the polder and non-polder area.  

 3.7.1 Selection of Farmers in the Study Area 

During the Rabi season, cultivation of Boro rice and most of the non-rice crops were 

dependent on irrigation. So, the farmers could not cultivate irrigated crops largely due 

to lack of fresh water. For livelihood analysis during dry season in 2017, Boro rice, 

mungbean and sesame producing farmers were selected and mostly separate FGDs 
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were conducted with each crop producing group of farmers. On the other hand, Aman 

rice was found to be the main crop largely produced during Kharif 2. Thus, separate 

FGDs with Aman rice producing farmers were also conducted at several locations of 

the selected polder and non-polder areas during Aman season (2017-2018). 

3.7.2 Selection of Specific Indicators for Determinants of Farmers’ Livelihood 

Security Index 

Indicator choice is a complex decision problem involving many criteria (Mutahara, 

2009; Naher, 2016; Naher et al., 2017). A total of 13 indicators were selected based 

on FGD following DFID framework. The selected indicators are: access to soil 

information, availability of effective extension services, availability of new varieties 

in the market, availability of fertilizer and pesticides in the market, training of the 

farmers, motivation of the farmers, canal irrigation water, on-farm reservoir or pond 

irrigation water, profit, yield, access to marketing network, irrigation water facility 

and amount of irrigation water. A Farmers Livelihood Security Index (FLSI) was 

developed based on the standardized indicators. The DFID’s sustainable livelihood 

framework (Ashley and Carney, 1999) was used to frame the identification of 

indicators that determine farmers’ livelihood security (Scoones, 1998). The selected 

indicators are applicable to crop producing farmers in Polder 30 and non-polder areas. 

The actual values of these indicators were collected through FGDs with the farmers in 

the polder and non-polder areas on a scale ranging from zero to one (i.e. 0, 0.33, 0.5, 

0.67 and 1) prior to standardization. 

3.7.3 Standardization and Weighting of Selected Indicators 

The actual values of the selected indicators used in the construction of the FLSI were 

standardized following the UNDP (2007) procedure of standardizing indicators for the 

index value (equation 7).  

Index value (standardized value) =              (7) 

For the standardization, the actual values of the selected indicators were collected 

from the farmers through focus group discussion. The actual values were collected in 

response to Boro rice, mungbean and sesame crop producing farmers individually 
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both in Polder 30 and non-polder areas. The weight of each criterion has been 

determined based on field response. The number of times a particular indicator was 

cited was used to generate the weighting system. A total of eighteen FGDs have been 

conducted in the selected study area. First FGDs have been conducted to understand 

the situation of crop farmers’ livelihood security and indicators have been developed 

from that. The second FGDs have been conducted to find out the actual, minimum 

and maximum value of indicators by full, half, one-third and two-third ranking of 

indicators. Finally, using these values the standardized values were calculated from 

equation 7. 

All indicators were normalized to have a relative position between 0 and 1 (Vincent, 

2004; Hahn et al., 2009; Naher, 2016; Naher et al., 2017). These values were used to 

illustrate the pentagon of the five components of livelihood assets of the crop 

producing farmers in Polder 30 and non-polder areas. 

3.7.4 Farmers’ Livelihood Security Index Calculation 

The Farmers’ Livelihood Security Index (FLSI) for producing Boro rice, mungbean, 

and sesame was calculated using the following model (Vincent, 2004; Naher, 2016; 

Naher et al., 2017): 

FLSI = (Ssvi × Wi) + (Hsvi × Wii) + (Nsvi × Wiii) + (Fsvi × Wiv) + (Psvi × Wv)                 

(8)   

Where, FLSI = Farmers Livelihood Security Index 

Ssvi = Standardized value of social asset sub-index 

Hsvi = Standardized value of human asset sub-index 

Nsvi = Standardized value of natural asset sub-index 

Fsvi = Standardized value of financial asset sub-index 

Psvi = Standardized value of physical asset sub-index and  

Wi terms refer to the weighting that was applied to each standardized value 
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Chapter 4: Assessment of Impact of Polder on Agriculture and 

Water Management 

4.1 Irrigation Facilities in Polder and Non-polder Areas 

Through transect walk, the resources and their uses were observed during several 

visits to the study area. During Boro season the main sources of irrigation water in 

Polder 30 was found to be canals, on-farm reservoirs (OFR), ponds, but no shallow 

tube wells (STWs). The farmers applied irrigation water using low lift pumps (LLPs) 

in Boro rice fields from canals. Installation of STWs was not feasible due to salinity at 

shallow depth of groundwater. On the other hand, although these surface sources of 

water were the main source of irrigation in the villages of non-polder area during dry 

season, a few number of  STWs were also used for Boro rice (in medium high lands). 

Seasonal rainfall and canal water was the main source of water during Aman season 

in both polder and non-polder areas. Usually the unprotected lands of the non-polder 

areas get flooded during seasonal floods and heavy rains which results in lower yield 

of Aman rice. 

4.2 Water Management of Rabi Crops as Practiced by the Farmers 

In both polder and non-polder areas, the common three major Rabi crops were found 

to be Boro rice, sesame and mungbean. The assessment of water use by these crops, 

water managements and yields were studied in farmers field for both polder and non-

polder areas. The seasonal crop water requirement was also estimated. Comparisons 

were done for the same crops between polder and non-polder areas. 

4.2.1 Water Management and Yield of Boro Rice 

The water management practices of growing Boro rice by two farmers were studied in 

each Polder 30 and non-polder areas. In Polder 30, Boro rice in the selected two fields 

were transplanted on 2nd February, 2017; one was harvested on 5th June, 2017 and the 

other on 6th June, 2017. In Polder 30, the total area of one farmer (Boro rice–P1) was 

0.17 ha and the other one (Boro rice–P2) was 0.13 ha. The bulk density of soil of Boro 

rice–P1 and Boro rice–P2 were 1.22 gm/cm3 and 1.28 gm/cm3, respectively. The soil 

textures of both fields were silty loam. 
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In case of the non-polder area, Boro rice in two fields were transplanted on 1st 

February, 2017 and harvested on 6th June, 2017. The total area of land of one farmer 

(Boro rice-N1) was 0.2 ha with a soil bulk density of 1.3 gm/cm3 whereas the total 

area of the other farmer (Boro rice-N2) was 0.22 with a soil bulk density of 1.34 

gm/cm3. The soil textures of both fields were silty clay. 

4.2.1.1 Assessment of Water Use 

Water use by Boro rice was estimated on the basis of regular scale measurements of 

irrigation water depth in the crop field (Appendix B). The contribution of rainfall was 

considered in this analysis. Table 4.1 shows the water use by Boro rice in both Polder 

30 and non-polder areas. The average water use by Boro rice in Polder 30 was found 

800 mm which was lower than the average water use in the non-polder area (1191 

mm) due to scarcity of water in the polder. 

Table 4.1: Water use by Boro rice in polder and non-polder areas 

Location Union Name of the 
village 

Boro rice 
sample 
name 

Boro 
rice 
variety 

Water 
use 
(mm) 

Average 
water 
use 
(mm) 

Polder 30 Batiaghata 
Union 

Hetalbunia 
Boro 
rice–P1 

BRRI 
dhan28 

857.25 
800.1 

Batiaghata 
Boro 
rice–P2 

BRRI 
dhan28 

742.95 

Non-polder 
area 

Jalma 
Union 

Tetultala 
Boro 
rice–N1 

BRRI 
dhan28 

1162.05 
1190.63 

Boro 
rice–N2 

BRRI 
dhan28 

1219.2 

 

The water statuses in the selected rice fields of Polder 30 are shown in Figure 4.1 and 

Figure 4.2 whereas those of the non-polder area are shown in Figure 4.3 and Figure 

4.4. These figures show standing water heights in the selected rice fields due to 

irrigation and rainfall at different times of the entire Boro rice growing season. From 

these figures it can be seen that the average field water status of two fields of Boro 

rice in the polder were found to be 34 mm and 30 mm, whereas those in the non-

polder areas were found to be 43 mm and 49 mm, respectively. 
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Figure 4.1: Field water status of Boro rice P1 field in polder area due to irrigation and 

rainfall (all the rises except the rainfall are due to irrigation) 

 

 

Figure 4.2: Field water status of Boro rice P2 field in polder area due to irrigation and 

rainfall (all the rises except the rainfall are due to irrigation) 

R
ai

n
fa

ll 

R
ai

n
fa

ll 

R
ai

n
fa

ll 

R
ai

n
fa

ll 

R
ai

n
fa

ll 

R
ai

n
fa

ll 

R
ai

n
fa

ll 

R
ai

n
fa

ll 

R
ai

n
fa

ll 

R
ai

n
fa

ll 

R
ai

n
fa

ll 

Average field water status = 34 mm 

Average field water status = 30 mm 



33 

 

 

Figure 4.3: Field water status of Boro rice N1 field in non-polder area due to 

irrigation and rainfall (all the rises except the rainfall are due to irrigation) 

 

 

Figure 4.4: Field water status of Boro rice N2 field in non-polder area due to 

irrigation and rainfall (all the rises except the rainfall are due to irrigation) 
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4.2.1.2 Water Management 

The potential irrigation water requirement of growing Boro rice was calculated as 836 

mm by CROPWAT with average weather data and crop coefficient values (Appendix 

A). BRRI (2016) reported total irrigation of 940 mm for 6.38 t/ha yield of MABC 

variety of BRRI dhan28 for a trial held in Boro season of 2015 in the experimental 

field of BRRI at Joydebpur, Gazipur which did not have similar climate as of the 

coastal region under study. The comparative irrigation water requirement and the 

actual crop water use of Boro rice for Polder 30 and non-polder areas are shown in 

Figure 4.5 which depicted that the actual water use by Boro rice in the non-polder 

area as practiced by the farmers exceeded the potential requirement as well as the 

water use practiced by BRRI. 

 

 

Figure 4.5: Comparison of potential water requirement of Boro rice with total water 

uses as practiced by BRRI, farmers in polder and non-polder areas 

Some of the farmers applied irrigation at 5-6 days interval and some farmers applied 

irrigation at 6-7 days interval. Thus the number of irrigations varied farmer to farmer. 

The number of irrigations were found to be 14 to 15 in the polder area, whereas that in 

the non-polder area were found to be 16 to 17 in the farmers’ field under study 

(Appendix B). 

836 mm 
940 mm 

800 mm 

1191 mm 
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4.2.1.3 Yield 

The yields of Boro rice under farmers’ practices are shown in Figure 4.6. In Polder 

30, the average production from Boro rice-P1 (4.16 t/ha) and Boro rice-P2 (3.68 t/ ha) 

was found to be 3.92 t/ha. On the other hand, the average yields of Boro rice-N1 (4.47 

t/ha) and Boro rice-N2 (4.55 t/ha) in case of the non-polder areas was found to be 4.51 

t/ha, which is higher than that in the polder. BRRI (2016) reported yield of MABC 

variety of BRRI dhan28 as 6.38 t/ha for water use 940 mm in the experimental field at 

Joydebpur, Gazipur. More availability of water for irrigation might have resulted in 

the higher production of Boro rice in the non-polder area than in the polder. 

 

Figure 4.6: Comparative relation between yields as obtained by BRRI, polder and 

non-polder areas 

4.2.2 Water Management and Yield of Sesame 

The water management practices of growing sesame by two typical farmers were 

studied, one in Polder 30 and another in the non-polder area. The total farm area of 

one farmer in Polder 30 (sesame-P) was 0.3 ha and the other one in the non-polder 

area (sesame-N) was 0.22 ha. In this study, root zone depth of sesame was taken as 30 

cm (Klimek-Kopyra et al., 2015). The bulk density of soil for sesame-P and sesame-N 

were 1.24 gm/cm3 and 1.38 gm/cm3, respectively. The soil textures of sesame-P and 

sesame-N fields were silty clay and silty clay loam, respectively. In both cases, the 

sesame seeds were sown on 19th January, 2017 and harvested on 17th April, 2017, that 

3.92 t/ha 

4.51 t/ha 

6.38 t/ha 
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is 89 days after sowing. Both the farmers harvested sesame when the seeds became 

fully matured. 

4.2.2.1 Assessment of Water Use  

Water use by sesame was estimated on the basis of the depleted average moisture 

content in the crop root zone (Appendix B). The contribution of rainfall to the soil 

moisture was considered in this analysis. Both the farmers did not apply any irrigation 

in their fields. The soil moisture depletion profiles of the two different fields in Polder 

30 and non-polder areas during the crop growth period at different depths of the root 

zone are sown in Figure 4.7 and Figure 4.8. 

Figure 4.7 shows that the average moisture content of sesame-P was 21.84% at the 

day of sowing (19th January, 2017) for the 0-15 cm depth of soil profile and it 

gradually decreased. The moisture contents of sesame-P field increased up to 31.23% 

and 29.64% at 52nd and 60th day, respectively, because of rainfall. On the day of 

harvesting (89th day), the average moisture content reached the lowest value of 

15.65%. The average moisture content was 24.97% on the day of sowing at 15-30 cm 

depth of soil profile. The average soil moisture content rose slightly on the 52nd and 

60th day due to rainfall. From then on, the average moisture content reduced and it 

reached at the lowest value of 23.93% at the time of harvest. 

 

Figure 4.7: Change of moisture content of sesame-P in polder area 

Rainfall 1 Rainfall 2 
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Figure 4.8 shows that the average moisture content of sesame-N field was 16% on the 

day of sowing (19th January, 2017) at 0-15 cm soil profile and it decreased gradually 

up to 48th day before rainfall.  The moisture content increased up to 26.81% and 

22.83% at 52nd and 60th day, respectively, because of rainfall. At 89th day (the day of 

harvesting), the moisture content reached at the lowest point of 12.43% in the same 

profile. The moisture content of sesame-N field was 21.93% on the day of sowing at 

the 15-30 cm soil profile and it gradually decreased. However, the average moisture 

content of soil in this profile slightly increased up to 28.99% and 28.56% at 52nd and 

60th day, respectively, due to rainfall. Again, the average moisture content reached the 

lowest average value of 22% at the time of harvest (17th April, 2017). 

                                                 

 

Figure 4.8: Change of moisture content of sesame-N in non-polder area 

Comparison of two soil moisture profile of Sesame (Figures 4.7 and 4.8) shows that 

although both the soils show similar soil moisture depletion pattern, the contribution 

of rainfall to soil moisture was slightly higher for sesame-P field located in Polder 30 

than sesame-N in the non-polder area. This might be because of the lower land 

elevation in Polder 30 which initially had more soil moisture content and caused 

slower drainage of rainwater after rainfall. 

 

Rainfall 1 Rainfall 2 
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4.2.2.2 Water Management 

The actual crop water uses of sesame were found to be 97 mm and 69 mm in Polder 

30 and the non-polder area, respectively (Appendix B). The potential crop water 

requirement of sesame was calculated by CROPWAT (Appendix A). The potential 

crop water requirement was calculated as 265 mm. The crop water requirement of 

sesame as determined by BARI (2017) was 1590-1595 l/kg with the yield of 1250-

1500 kg/ha (i.e. 1.25-1.5 t/ha, on an average 1.38 t/ha), which is equivalent to 239 

mm. The comparative crop water requirement and the actual crop water use of sesame 

(calculated in Appendix B) are shown in Figure 4.9. The farmers applied no irrigation 

to these sesame fields. It was learnt from the discussion with the farmers that the 

reasons behind not applying irrigation in the sesame fields was the drought tolerance 

nature of sesame which leads to cultivation of this crop under residual soil moisture 

content of the field after harvesting Aman rice. 

 

Figure 4.9: Comparison of potential water requirement of sesame with total water 

uses as practiced by BARI, farmers in polder and non-polder areas 

4.2.2.3 Yield  

The yields of sesame under farmer’s practices are shown in Figure 4.10. The 

production of sesame-N (0.74 t /ha) in non-polder area was found slightly higher than 

the production of sesame-P (0.68 t/ ha) in Polder 30. In BARI practice, the average 

yield of this variety (i.e. BARI til-4) is 1.38 t/ha, but the both yields in the farmers’ 
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field were less than half of the yield obtained by BARI practice. In both cases, the 

farmers informed that the seed yields were lower than usual due to moderate rainfall 

during late season which resulted in seed damage. 

 

Figure: 4.10: Comparative yields of sesame as obtained by BARI, the farmers in 

polder and non-polder areas 

4.2.3 Water Management and Yield of Mungbean 

The water management practices of growing mungbean by two typical farmers, one in 

Polder 30 and the other in the adjacent non-polder area, were studied. The total area 

of one farmer in Polder 30 (mungbean-P) was 0.04 ha and the other one in the non-

polder area (mungbean-N) was 0.07 ha. In this study, root zone depth of mungbean 

was taken as 30 cm (Klimek-Kopyra et al., 2015). The bulk density of the soils of 

mungbean-P and mungbean-N were 1.28 gm/cm3 and 1.33 gm/cm3, respectively. The 

soil textures of both of the fields were silty clay. Mungbean seeds were sown on 17th 

January, 2017 and harvested on 18-19th March, 2017, that is 62-63 days after sowing. 

4.2.3.1 Assessment of Water Use 

Water use by mungbean was estimated on the basis of the depleted average moisture 

content in the crop root zone (Appendix B). The contribution of rainfall to the soil 

moisture was considered in this analysis. The owners of mungbean-P applied two 

irrigations with pond water and mungbean-N applied one irrigation in their fields 

1.38 t/ha 

0.68 t/ha 
0.74 t/ha 



40 

 

during mid-season. The soil moisture depletion profiles of the two fields during the 

crop growth period at different depths of the root zone are shown in the Figures 4.11 

and Figure 4.12. 

Figure 4.11 shows that the initial average moisture of mungbean-P was 25.58% at 3rd 

day of sowing at the 0-15 cm soil profile and it gradually decreased up to 13th day.  

The moisture content increased up to 26.55% at 14th day and up to 24.85% at 36th day 

because of 1st and 2nd irrigation. Again at 56th day the moisture content increased up 

to 28.62% because of rainfall. At 63rd day (i.e. the day of harvesting), the moisture 

content reached 25.36% in the same profile. The moisture of mungbean-P was 

29.76% at 3rd day of sowing at the 15-30 cm soil profile and it gradually fell up to 13th 

day. However, the average moisture content in this profile slightly increased at 14th 

and 36th day due to 1st and 2nd irrigation. Again, the average moisture content 

increased at 56th day due to rainfall. At 63rd day (at the time of harvest), the average 

moisture content of the profile slightly decreased.  

 

Figure 4.11: Change of moisture content of mungbean-P in polder area 

Figure 4.12 shows that the average moisture content of mungbean-N was 26.46% at 

3rd day of sowing for the 0-15 cm depth of soil profile and it gradually decreased up to 

23rd day. The moisture contents of mungbean-N rapidly increased up to 25.71% and 

29.58% at 39th day and 56th day because of irrigation and rainfall, respectively. On the 

62nd day (day of harvesting), the average moisture content reached 25.35%. Again, the 

Irrigation 1 Irrigation 2 Rainfall 
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average moisture content was 30.21% on 3rd day of sowing at 15-30 cm depth of soil 

profile. The average moisture content increased up to 29.66% and 33.3% on 39th and 

56th day due to 1st irrigation and rainfall, respectively. From then on, the average 

moisture content reached 31.23% at 62nd day (i.e. at the time of harvest). 

 

Figure 4.12: Change of moisture content of mungbean-N in non-polder area 

4.2.3.2 Water Management 

The total crop water use of mungbean-P (in Polder 30) and mungbean-N (in non-

polder area) were 56 mm (with 2 irrigations) and 42 mm (with 1 irrigation), 

respectively (Appendix B). The potential crop water requirement of mungbean was 

calculated by CROPWAT with average weather data and crop coefficient values 

(Appendix A). The potential crop water requirement was calculated as 162 mm. The 

crop water requirement of BARI mung 6 as determined by BARI (2017) was 970-975 

l/kg with yield of 1800 kg/ha (i.e. 1.8 t/ha), which is equivalent to 175 mm. The 

comparative crop water requirements and the actual crop water use of mungbean are 

shown in Figure 4.13. The irrigation practice by BARI (2017) was around 4 

irrigations during the crop growing season, but the farmers practiced much less 

number of irrigations at their fields in both Polder 30 and the non-polder area. Salinity 

in irrigation water might be the cause in both cases for not applying proper irrigation 

in the mungbean field. 

Irrigation 1 Rainfall 
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Figure 4.13: Comparison of potential water requirement of mungbean with total 

water uses as practiced by BARI, farmers in polder and non-polder areas 

4.2.3.3 Yield  

The yields of mungbean under farmer’s practices are shown in Figure 4.14. The 

production of mungbean-P (0.96 t/ ha) in Polder 30 was found higher than that of the 

production of mungbean-N (0.57 t /ha) in non-polder area. In BARI (2017) practice, 

the yield of BARI mung-6 was found 1.8 t/ha. The mungbean yield in non-polder was 

found lower than that in the polder due to pest attack. It was found from the 

discussion with the farmers that there was pest attack in most of the mungbean fields 

in both polder and non-polder areas after moderate rainfall in March, 2017, which 

might have attributed to lower yield than the usual yield (i.e. 1-1.2 t/ha) in study area. 

 
Figure 4.14: Comparative yields of mungbean as practiced by BARI and farmers in 

polder and non-polder area 
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4.3 Soil Salinity and Yield of Crops 

4.3.1 Soil Salinity and Yield of Boro Rice 

The average EC (dS/m) values of soils at different growing stages of Boro rice fields 

under study are presented with the obtained yields in Table 4.2. From Table 4.2 it was 

observed that in Polder 30 the average soil salinity of Boro rice fields were 2.3 dS/m 

at vegetative stage, 5.03 dS/m at reproductive stage and 4.76 dS/m at ripening stage 

with an average yield of 3.92 t/ha. On the other hand, the average EC values of the 

selected rice fields were 3.74 dS/m at vegetative stage, 5.98 dS/m at reproductive 

stage and 5.23 dS/m at ripening stage with an average yield of 4.51 t/ha in non-polder 

area. The observed soil salinities were much higher in case of the non-polder area 

which might be attributed to the seasonal effect of high tides in the canal and rives of 

the unprotected non-polder area. The EC of soil decreased at ripening stage than 

reproductive stage. From the comparative soil EC values in polder and non-polder 

area it was observed that the soil salinity was lower in the polder than in the non-

polder area. This means that the polder protected the area from salinity intrusion 

during the Boro rice growing season. 

Table 4.2: Comparison between EC of soil and yield of Boro rice (variety: BRRI 

dhan28) in polder and non-polder area 

Name 
of the 
Union 

Name 
of the 
village 

Boro rice 
variety 

EC (dS/m) 
of soil  at 
vegetative 
stage 
(Feb 2-April 
2) 

EC (dS/m) 
of soil  at  
reproductiv
e  stage 
(April 3-
May 2) 

EC 
(dS/m) 
of soil  at 
ripening 
stage 
(May 3-
June 3) 

Yield 
(t/ha) 

 
Batiaghata 
(Polder 30) 
 

Hetalbunia BRRI dhan28 2.94 5.14 5.05 4.16 

Batiaghata BRRI dhan28 2.25 4.92 4.46 3.68 

Average   2.3 5.03 4.76 3.92 
 
Jalma 
Union 
(Non-
polder 
area) 

Tetultala 

BRRI dhan28 3.80 5.79 4.92 4.47 

BRRI dhan28 3.67 5.98 5.53 4.55 

Average   3.74 5.89 5.23 4.51 
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4.3.2 Soil Salinity and Yield of Sesame 

The average EC values of soils of selected fields of sesame at different growth stages 

in Polder 30 and non-polder area are presented in Table 4.3 which shows lower soil 

salinity in polder due to protection provided by the polder against salinity intrusion. 

Table 4.3: Comparison between EC of soil and yield of sesame in polder and non-

polder area 

Name of the 
Union 

Name 
of the 
village 

EC (dS/m) 
of soil  at 
initial stage 
(Jan 19-Feb 
1) 

EC (dS/m) 
of soil  at 
developm
ent stage 
(Feb 2-22) 

EC (dS/m) 
of soil  at 
mid-
season 
(Feb 23– 
March 24) 

EC (dS/m) 
of soil  at 
late season 
(March 25 
– Apr 17) 

Yield 
(t/ha) 

Batiaghata 
Union 
(Polder 30) 

Hetalbunia 2.14 3.89 3.99 4.02 0.68 

Jalma Union 
(Non-polder 
area) 

Tetultala 2.96 4.21 4.32 4.28 0.74 

 

4.3.3 Soil Salinity and Yield of Mungbean 

The average EC values of soils of the selected fields of mungbean at different growth 

stages in Polder 30 and non-polder area are presented in Table 4.4 which shows lower 

soil salinity in polder due to protection provided by the polder against salinity 

intrusion. 

Table 4.4: Comparison between EC of soil and yield of mungbean in polder and non-

polder area 

Name of the 
Union 

Name 
of the 
village 

EC (dS/m) 
of soil  at 
initial 
stage 
(Jan 17 -
24) 

EC (dS/m) 
of soil  at 
developme
nt stage 
(Jan 25 - 
Feb 15) 

EC 
(dS/m) 
of soil  at 
mid-
season 
(Feb 16 –
Mar 12) 

EC 
(dS/m) 
of soil  
at late 
season 
(Mar 
13-19) 

Yield 
(t/ha) 

Batiaghata 
Union 
(Polder 30) 

Batiaghata 2.31 2.02 2.25 2.42 0.96 

Jalma Union 
(Non-polder 
area) 

Tetultala 3.13 4.21 4.13 4.56 0.57 
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4.4 Water Salinity in the Sources of Irrigation Water in Different Locations of 

Polder and Non-polder Areas 

The sources of irrigation water for the irrigated crops (Boro rice and mungbean) and 

the level of water salinity in different locations of Polder 30 and the adjacent non-

polder area are shown in Table 4.5. Surface water was the only source of irrigation 

water in Polder 30 during Rabi season. The EC values of canal waters which were 

used for irrigation in Boro rice fields showed salinity of one ranging from 1.38 to 1.82 

dS/m of EC, and the other (which suffered from leakage of sluice gate) ranging from 

2.86 to 3.76 dS/m of EC at different times of the dry season. The OFR used for 

irrigation in mungbean field showed salinity ranging from 0.59 to 1.34 dS/m of EC at 

different times of the dry season. 

On the other hand, a canal in the non-polder area which was seldom used for 

irrigation in vegetable fields showed high salinity ranging from 4.56 to 6.48 dS/m. 

Selected Boro rice fields in the non-polder area was irrigated with groundwater from 

STW with water salinity ranging from 1.75 to 2.27 dS/m of EC. Although higher 

salinity prevailed in canal water, there was no irrigation water scarcity due to the 

facility of STWs in the medium high lands. The pond that was used for mungbean 

irrigation showed EC values ranging from 2.9 to 4.27 dS/m. 

Table 4.5: Comparison between EC of water in canal, on farm reservoir (OFR)/ pond, 

and sources of irrigation water for the irrigated crops (Boro rice and mungbean) in 

polder and non-polder area 

Location 
of the 
water body 

Name of 
the village 

Source 
of the 
water 

EC (dS/m) of water on 

4-5 Jan 7 Feb 8 Mar 17 Apr 26 May 

Polder 30 Batiaghata Canal 3.38 3.50 3.76 3.02 2.86 

Polder 30 Hetalbunia Canal 1.38 1.52 1.76 1.82 1.61 

Polder 30 Batiaghata OFR 0.59 0.92 1.34 1.26 1.14 
Non-polder 
area Tetultala Pond 2.90 3.43 4.27 4.01 3.23 

Non-polder 
area Tetultala Canal 5.51 5.59 6.35 6.48 4.56 

Non-polder 
area Tetultala Shallow 

GW 1.75 2.12 2.27 2.13 1.96 
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4.5 Profitability of Crops 

In order to assess the yields, input uses, profitability, knowledge about water and 

fertilizer management practices, a farmers’ survey of Boro rice, mungbean, sesame 

and Aman rice producing farmers in both Polder 30 and non-polder area area was 

conducted and benefit-cost ratio (BCR) of each of the crop was obtained. 

4.5.1 Profitability of Boro Rice 

The average input uses, yield, profit and BCR of Boro rice (BRRI dhan28) in Polder 

30 are shown in Table 4.6. Table 4.6 shows that the average yield of BRRI dhan28 in 

Polder 30 was 4.57 t/ha. The total cost of production was about 47500 Tk/ha in which 

irrigation cost was 15300 Tk/ha (about 32%). The BCR was found to be 1.92 for Boro 

rice in Polder 30. 

Table 4.6: Benefit-cost analysis of Boro rice as practiced by farmers in polder 

 
Items 
 

BRRI dhan28 

Amount/0.20 ha Tk. /ha 

Seeds 15 kg (@ 40 Tk./kg) 3000 

Fertilizers 
 

Urea 55 kg (@ 16 Tk./kg) 4400 
TSP 25 kg (@ 22 Tk./kg) 2750 
MOP 30 kg (@ 16 Tk./kg) 2400 
Zn 2 kg (@ 100 Tk./kg) 1000 

Pesticide application 
 

Pesticide Tk.180 (@ 2 times) 1800 
Labor Tk. 100 (@ 2 times) 1000 

Land  preparation & transplanting Tk. 1250 6250 
Irrigation cost 51 hour, (@ 60 Tk./hr) 15300 
Weeding & harvesting 2 days (@ Tk. 400/day) 4000 
Threshing  Tk. 1000 5000 
Transportation  cost Tk. 120 600 
Total cost of production Tk. 9500 47500 
Rice production 828.5 kg (@ 22 Tk./ kg) 91135 
Gross return Tk. 18227 91135 
Net return Tk. 8727 43635 
Rice yield  4.57 t/ha 

Benefit-cost ratio(Farmer)  1.92 

Source: Field Survey, 2017-18 
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The average input uses, yield, profit and BCR of Boro rice (BRRI dhan28) in the non-

polder area are shown in Table 4.7. Table 4.7 shows that the average yield of BRRI 

dhan28 in the non-polder area was 5.53 t/ha. The total cost of production was about 

42808 Tk/ha in which irrigation cost was 14222 Tk/ha (about 33%). The BCR was 

found to be 2.58 for Boro rice in the non-polder area. 

Table 4.7: Benefit-cost analysis of Boro rice as practiced by farmers in non-polder 

area 

 
Items 
 

BRRI dhan28 

Amount/0.27 ha Tk. /ha 

Seeds 22 kg (@ 40 Tk./kg) 3259 

Fertilizers 
 

Urea 62 kg (@ 16 Tk./kg) 3674 
TSP 32 kg (@ 22 Tk./kg) 2607 
MOP 37 kg (@ 16 Tk./kg) 2193 
Zn 3 kg (@ 100 Tk./kg) 1111 

Pesticide application 
 

Pesticide Tk.150 (@ 2 times) 1111 
Labor Tk. 100 (@ 2 times) 741 

Land  preparation & transplanting Tk. 1500 5556 
Irrigation cost 64 hour, (@ 60 Tk./hr) 14222 
Weeding & harvesting 2 days (@ Tk. 400/day) 2963 
Threshing  Tk. 1300 4815 
Transportation  cost Tk. 150 556 
Total cost of production Tk. 11558 42808 

Rice production 1354.94 kg (@ 22 Tk./ kg) 110403 

Gross return Tk. 29809 110403 
Net return Tk. 18251 67595 
Rice yield  5.53 t/ha 
Benefit-cost ratio (Farmer)  2.58 

Source: Field Survey, 2017-18 

From the comparison of Table 4.6 and Table 4.7, the profitability of Boro rice in the 

non-polder area was found higher than in Polder 30. This might be because of more 

availability of irrigation water in the non-polder area through groundwater use which 

could have contributed to better yield of Boro rice in the non-polder area. 
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4.5.2 Profitability of Sesame 

The average input uses, yield, profit and BCR of sesame (BARI til-4) in Polder 30 are 

shown in Table 4.8. Table 4.8 shows that the average yield of sesame in Polder 30 

was 0.42 t/ha. The total cost of production was about 9800 Tk/ha in which threshing 

cost was 4500 Tk/ha (about 46%). The BCR was found to be 1.55 for sesame in 

Polder 30. 

Table 4.8: Benefit-cost analysis of sesame as practiced by farmers in polder 

Items BARI til-4 
Amount/0.20 ha Tk. /ha 

Seeds 1 kg (@ 60 Tk./kg) 300 
Fertilizers and/or manures — — 

Pesticide application cost — 
— 

Land  preparation — — 
Weeding (labor cost) 1 (@ 300 Tk./labor) 1500 
Irrigation cost — — 
Harvesting (labor cost) 2 (@ 300 Tk./labor) 3000 
Threshing (labor cost) 3 (@ 300 Tk./labor) 4500 
Transportation cost Tk. 100 500 
Total cost of production Tk. 1610 9800 
Sesame production 76 kg (@ 40 Tk/kg) 15200 
Gross return  Tk. 3040 15200 
 Net return  Tk. 1080 5400 
Sesame yield   0.42 t/ha 
Benefit-cost ratio (Farmer)  1.55 

Source: Field Survey, 2017-18 

The average input uses, yield, profit and BCR of sesame (BARI til-4) in the non-

polder area are shown in Table 4.9. Table 4.9 shows that the average yield of sesame 

in the non-polder area was 0.37 t/ha. The total cost of production was about 7727 

Tk/ha in which harvesting and threshing cost was 2727 Tk/ha each (about 35%). The 

BCR was found to be 1.54 for sesame in the non-polder area. 
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Table 4.9: Benefit-cost analysis of sesame as practiced by farmers in non-polder area 

Items BARI til-4 
Amount/0.33 ha Tk. /ha 

Seeds 2.5 kg (@ 60 Tk./kg) 455 
Fertilizers and/manures — — 

Pesticide application cost — — 
Land  preparation — — 
Weeding (labor cost) 2 (@ 250 Tk./labor) 1515 
Irrigation cost  — — 
Harvesting (labor cost) 3 (@ 300 Tk./labor) 2727 
Threshing (labor cost) 3 (@ 300 Tk./labor) 2727 
Transportation cost Tk. 100 303 
Total cost of production Tk. 2550 7727 
Sesame production 112 kg (@ 35 Tk/kg) 11879 
Gross return  Tk. 3920 11879 
 Net return  Tk. 1370 4152 
Sesame yield   0.37 t/ha 
Benefit-cost ratio (Farmer)  1.54 

Source: Field Survey, 2017-18 

From the comparison of Table 4.8 and Table 4.9, the profitability of sesame in both 

Polder 30 and non-polder area were found almost the same. The average yields of 

sesame in both cases found much lower than that in BARI practice (1.52 t/ha). This 

lower yields of sesame in both Polder 30 and non-polder area were because of 

encountering rainfall in the late season of sesame which also affected the quality of 

sesame seeds. From the profitability analysis it was found that no fertilizers and 

irrigations were applied for sesame in both cases. Sesame seeds were sown right after 

harvesting Aman rice and the crops were grown with residual fertility and soil 

moisture condition. This no use of fertilizers and irrigation resulted in lower cost of 

production of sesame than the other Rabi crops under study in both Polder 30 and the 

non-polder area. 
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4.5.3 Profitability of Mungbean 

The average input uses, yield, profit and BCR of mungbean (BARI mung-6) in Polder 

30 are shown in Table 4.10. Table 4.10 shows that the average yield of mungbean in 

Polder 30 was 0.62 t/ha. The total cost of production was about 40125 Tk/ha in which 

the costs for land preparation, harvesting, threshing and irrigation were 10000 Tk/ha 

(about 25%), 15000 Tk/ha (about 37%), 7500 (about 19%) and 2500 Tk/ha (about 

6%), respectively. It reveals that the major input costs for mungbean were harvesting, 

land preparation and threshing other than irrigation.  The BCR was found to be 1.2 for 

mungbean in Polder 30. 

Table 4.10: Benefit-cost analysis of mungbean as practiced by farmers in polder 

Items BARI mung-6 

Amount/0.04 ha Tk./ha 

Seeds 1 kg (@ 25 Tk./kg) 625 

Fertilizers and/or manures — — 

Pesticide application Tk. 130 3250 

Land  preparation 1 ploughing (@Tk.400) 10000 

Irrigation cost 2 (@ 50 Tk./labor) 2500 

Harvesting (labor cost) 2 (@ 300 Tk./labor) 15000 

Threshing (labor cost) 1 (@ 300 Tk./labor) 7500 

Transportation cost Tk. 50 1250 

Total cost of production Tk. 1605 40125 

Mungbean production 22.6 kg (@ 85 Tk/ kg) 48025 

Gross return  Tk. 1921 48025 

 Net return  Tk. 316 7900 

Mungbean yield   0.62 t/ha 

Benefit-cost ratio (Farmer)   1.2 

Source: Field Survey, 2017-18 
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The average input uses, yield, profit and BCR of mungbean (BARI mung-6) in non-

polder area are shown in Table 4.11. Table 4.11 shows that the average yield of 

mungbean in the non-polder area was 0.36 t/ha. The total cost of production was 

about 26557 Tk/ha in which the costs for land preparation, harvesting, threshing and 

irrigation were 10000 Tk/ha (about 38%), 8571 Tk/ha (about 32%), 4285 Tk/ha (16%) 

and 714 Tk/ha (about 3%), respectively. It reveals that the major input costs for 

mungbean were land preparation, harvesting and threshing other than irrigation.  The 

BCR was found to be 1.05 for mungbean in non-polder area. 

Table 4.11: Benefit-cost analysis of mungbean as practiced by farmers in non-polder 

area 

Items BARI mung-6 
Amount/0.07 ha Tk./ha 

Seeds 0.75 kg (@ 25 Tk./kg) 268 
Fertilizers and/or manures — — 
Pesticide application Pesticide Tk. 140 2000 
Land  preparation 2 ploughings (@Tk.350)  10000 
Irrigation cost 1 (@ 50 Tk/labor) 714 
Harvesting (labor cost) 2 (@ 300 Tk./labor) 8571 
Threshing (labor cost) 1 (@ 300 Tk./labor) 4285 
Transportation cost Tk. 50 714 
Total cost of production Tk. 1859 26557 
Mungbean production 23 kg (@ 85Tk/kg) 27929 
Gross return  Tk. 1955 27929 
Net return  Tk. 96 1372 
Mungbean yield   0.36 t/ha 
Benefit-cost ratio (Farmer)  1.05 

Source: Field Survey, 2017-18 

From the comparison of Table 4.10 and Table 4.11, the profitability of mungbean was 

found slightly higher in Polder 30 than in the non-polder area. But the average yields 

of mungbean were found much lower in both Polder 30 and non-polder areas than that 

in Bari practice (1.98 t/ha) due to no fertilizer use. The number of irrigation (1-2 

irrigations) practiced by the farmers in the study area was also lower than that in 

BARI practice (i.e. 4 irrigations). The lower yield in the non-polder area might have 

attributed to higher irrigation water salinity than that in the polder area. 
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4.5.4 Profitability of Aman Rice 

The average input uses, yield, profit and BCR of Aman rice (variety: BR 23) in Polder 

30 are shown in Table 4.12. Table 4.12 shows that the average yield of Aman rice in 

Polder 30 was 2.25 t/ha. The total cost of production was about 20255 Tk/ha. The 

BCR was found to be 3.2 for Aman rice in Polder 30. 

Table 4.12: Benefit-cost analysis of Aman rice as practiced by farmers in polder 

 
Items 
 

BR 23 

Amount/0.4 ha Tk/ha 

Seeds 22 kg (@ 40 Tk./kg) 2200 

Fertilizers 
 

Urea 18 kg (@ 16 Tk./kg) 720 
TSP 22 kg (@ 22 Tk./kg) 1210 
MOP 25 kg (@ 16 Tk./kg) 1000 
Zn 2 kg (@ 100 Tk./kg) 500 

Pesticide application 
 

Pesticide Tk.200 (@ 2 times) 1000 
Labor Tk. 100 (@ 2 times) 500 

Land  preparation & transplanting Tk. 2000 5000 
Irrigation cost Nil Nil 
Weeding and harvesting 2 days (@ Tk. 600/day) 3000 
Threshing  Tk. 1900 4750 
Transportation  cost Tk. 150 375 
Total cost of production Tk. 8102 20255 
Rice production 816.6 kg (@ 32 Tk./ kg) 65328 
Gross return Tk. 26131 65328 
Net return Tk. 18029 45073 
Rice yield  2.25 t/ha 
Benefit-cost ratio (Farmer)  3.2 

Source: Field Survey, 2017-18 

The average input uses, yield, profit and BCR of Aman rice (variety: BR 11) in the 

non-polder area are shown in Table 4.13. Table 4.13 shows that the average yield of 

Aman rice in the non-polder area was 1.74 t/ha. The total cost of production was 

about 31843 Tk/ha. The BCR was found to be 1.64 for Aman rice in the non-polder 

area. 
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Table 4.13: Benefit-cost analysis of Aman rice as practiced by farmers in non-polder 

area 

 
Items 
 

BR 11 

Amount/0.13 ha Tk/ha 

Seeds 10 kg (@ 40 Tk./kg) =1200 3077 

Fertilizers 
 

Urea 8 kg (@ 16 Tk./kg) 985 
TSP 10 kg (@ 22 Tk./kg) 1692 
MOP 12 kg (@ 16 Tk./kg) 1475 
Zn 1 kg (@ 100 Tk./kg) 769 

Pesticide application 
 

Pesticide Tk.200 (@ 2 times) 3077 
Labor Tk. 100 (@ 2 times) 1538 

Land  preparation and transplanting Tk. 1000 7692 
Irrigation cost Nil Nil 
Weeding and harvesting 1 day (@ Tk. 500/day) 3846 
Threshing  Tk. 800 6154 
Transportation  cost Tk. 200 1538 
Total cost of production Tk. 4140 31843 
Rice production 205.5 kg (@ 33 Tk./ kg) 52165 
Gross return Tk. 6781 52165 
Net return Tk. 2642 20322 
Rice yield  1.74 t/ha 
Benefit-cost ratio (Farmer)  1.64 

Source: Field Survey, 2017-18 

From the comparison of Table 4.12 and Table 4.13, the profitability of Aman rice was 

found to be much higher in Polder 30 (BCR of 3.2) than that in the non-polder area 

(BCR of 1.64). The average yield of Aman rice was also found to be 1.3 times higher 

in Polder 30. Availability of irrigation water was not a constraint in this season as 

Aman rice was grown in rain-fed condition, so the costs of irrigation were nil in both 

cases. The causes behind the lower yields of Aman rice in the non-polder area was 

damage of the crops during high tides and heavy rainfall in the medium low lands of 

the unprotected non-polder area. On the other hand, Polder 30 protected Aman rice 

from seasonal high tides and flooding which attributed to higher yields and higher 

profitability of Aman rice in Polder 30. It was known from the discussion with the 

DAE Officials that due to seasonal high tide and flooding, normally the yield of 

Aman rice in the non-polder area is less than that in Polder 30. 
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4.6 Discussion on Impact of Poldering 

4.6.1 Impact of Polder on Agriculture and Water Management 

Although siltation of canals and deposition of canal-beds due to somewhat irregular 

operation of the sluice gates in Polder 30, the repairing of the embankments and re-

excavation of canals through government projects after projects had positive impact 

on the water management of the polder. Before construction of Polder 30, the low 

lands were mostly submerged in tidal saline water and only one crop (i.e. Aman rice) 

was the only cultivable crop throughout the year. The reason for crop intensification is 

the protection of land by poldering and opportunity for fresh water conservation in the 

polder canals. 

From the viewpoint of agriculture, the cultivation of HYV Boro rice was found to be 

practiced in the polder with surface water, though in smaller extent due to the less 

availability of irrigation water and groundwater cannot be used due to salinity. But the 

farmers were encouraged to construct OFR and ponds near their field to reserve fresh 

water in the monsoon that could be used in dry season crop agriculture for mainly 

pulses, oilseeds and winter vegetables. With these initiatives, double cropping was 

found to be practiced throughout the year. 

The polder protected the land from salinity intrusion which was evident from the 

lower soil salinity and water salinity (in ponds, OFRs and canals) found in the polder 

than that in the non-polder area. But the water availability during the dry season was 

also found to be lower in the polder area than the non-polder area. 

In case sesame, no significant difference between yield and profit was observed in 

both polder and non-polder areas as it was cultivated as a non-irrigated crop. But in 

case mungbean, the yield and profit was found to be higher in the polder area as the 

polder provided lower salinity in the irrigation water than that in the non-polder area. 

Although drainage problems occurred in some of the low lands of the polder, the 

management of sluice gate operation was found to be better than before through 

discussion with the farmers and water management association (WMA). This water 

management system involving local people through WMA initiated by Blue Gold 

Program of Bangladesh Water Development Board (BWDB) was found to make most 

of the farmers of the non-polder area interested in being inside the polder. 
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4.6.2 Impact of Polder on Rice Production 

Compared to Aman rice, HYV Boro rice is a high input intensive crop. It requires 

large investments in irrigation as well as in chemical fertilizers. In this study, the yield 

of Boro rice was found to be higher in the non-polder area than in Polder 30. Boro 

rice cannot be cultivated in the polder extensively for a few reasons. First, there is low 

storage capacity in the polder canal system and reservoirs. Second, groundwater were 

found to be saline. Third, although canals were kept full with non-saline water during 

monsoon and construction of on-farm reservoirs and ponds were encouraged, the 

availability of surface water still was not enough to cultivate Boro rice in large extent. 

Therefore, the farmers in Polder 30 mostly cultivated pulses, oilseeds and seasonal 

vegetables during Rabi season while Boro rice was cultivated in a small portion of the 

polder with surface water. 

On the other hand, the non-polder area belonged to medium highland to medium low 

land which facilitated STW installation in the medium highlands, thus Boro rice 

cultivation was possible under both surface water and groundwater irrigation in 

different parts. The higher yield of Boro rice in the non-polder area might also be a 

result of better soil fertility due to deposition from regular flooding. This deposition 

from regular flooding might also have resulted in the higher elevation of the non-

polder area (apart from the fringes adjacent to the Rupsha River). 

The yield of low input Aman rice was found to be much higher in Polder 30 than in 

the non-polder area because the polder was found to be safe-guarding Aman rice from 

tidal surge during August to November. This protection from the polder resulted in 

the higher yield and profit of Aman rice in polder than that in the non-polder area.  

On the other hand, Aman rice in the low lands of the unprotected non-polder area 

were flooded which resulted in low area coverage as well as lower yields of Aman 

rice in the non-polder area. 



56 
 

Chapter 5: Assessment of Impact of Polder on Farmers’ Livelihood 

5.1 Development of Livelihood Security Indicators for Farmers in Polder 30 and 

Non-polder Areas 

Development of livelihood security indicators was performed through understanding 

the cropping pattern, irrigation water management and profitability in Polder 30 and 

non-polder area. The information of a single season from sowing to harvesting of 

crops in the study area was considered for profitability assessment of Boro rice, 

sesame, mungbean and Aman rice producing farmers. Farmers’ livelihood security 

indicators were considered as the functional unit of the crop producing farmers in the 

coastal area. The farmers’ livelihood security indicators were developed based on 

areas in which they live, observed living status, their individual access to irrigation 

water, irrigation water facility, their knowledge and training to begin Rabi season. 

The soil salinity, water salinity, salt tolerant Rabi crops, irrigation water requirement 

of Rabi crops, profitability of Rabi crops have been major concern in indicator 

development. Primary and secondary information were used to form the link between 

the livelihood security indicators for Polder 30 and non-polder areas. A set of 

indicators of crop farmers’ was formed based on simple form of DFID framework and 

primary information from general field observation of the selected coastal area (Table 

5.1). The same set of indicators was used for assessment of livelihood security for 

Aman rice. 

In this process, DFID framework has been followed for the development of crop 

farmers’ indicators. But all indicators of the DFID framework were not considered. 

Only the simple indicators were considered as only one livelihood group (i.e. crop 

producing farmers) was chosen in the study area. The developed crop producing 

farmers’ indicators are the representative of all indicators of DFID framework. 

In Table 5.1, the selected DFID framework indicators are in their simple forms. 

According to the DFID livelihood asset model, each livelihood group has five types of 

assets – (i) Natural assets, (ii) Financial assets, (iii) Human assets, (iv) Physical assets, 

and (v) Social assets (Islam, 2004). Focus Group Discussion (FGD) with crop 

producing farmers in the study area was conducted in order to develop farmers 

livelihood security index (FLSI). In Polder 30 and non-polder area, farmers were 
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asked to highlight indicators linked to each form of asset (i.e. human, financial, 

natural, physical and social assets) during FGDs. Then all indicators were normalized 

to have a relative position between 0 and 1. 

Table 5.1: The selecting criteria of DFID framework indicators for developing the 

crop producing farmers’ indicators 

 

Assets 
DFID framework indicators 

(DFID, 1999) 

Crop producing farmers’ indicators 

(Source: Field Survey, 2017-18) 

Social 

Networks and connectedness, 

access to wider institutions of 

society 

Access to soil information, 

availability of effective extension 

services, availability of new 

varieties and availability of fertilizer 

and pesticides in the market. 

Human 
Skills, knowledge, ability, 

education/training personnel 

Training of the farmers and 

motivation of the farmers. 

Natural 
Land, forests, marine/wild 

resources, water resources 

Canal irrigation water and 

OFR/pond irrigation water. 

Financial 
Availability of cash or 

equivalent, productivity 
Profit and yield 

Physical 
Infrastructure, access to water 

supply 

Irrigation water facility, amount of 

irrigation water, and access to 

marketing network. 

 

Actual indicators were developed by primary and secondary information related to the 

crop selection. Indicators for the security of coastal crop producing farmers’ 

livelihoods were identified from different dimensions of livelihood capitals. Each 

indicator was selected on the basis of specific ground. Specific questions were 

modeled during data collection to obtain information on each of the indicators. Then 

background criteria for each question were also observed during data collection 

through FGD (Table 5.2). 
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Table 5.2: Indicators for farmers’ livelihood security index collected through FGD 

across crop producing farmers in polder and non-polder area 

Compo-
nent Indicators 

Questions modeled during 
data collection to obtain 
information on this 
indicator 

Example of challenges 
and solutions with 
collecting this data as 
experienced in the 
field/ Background 
criteria 

Social 
assets 

Access to soil 
information 

Do you have access to soil 
information for your 
agricultural activities 
during Rabi (dry) season? 

The problem related to 
farmers who had no 
knowledge of soil 
salinity, soil fertility 
and proper farming 
methods. 

Availability of 
effective 
extension 
services 

Do you get extension 
services from Agriculture 
Office? 

This was a fairly 
straightforward 
question. 

Availability of 
new varieties, 
fertilizer and 
pesticides in 
the market? 

Do you get salt tolerant 
varieties of Rabi crops, 
fertilizer and pesticides in 
the market? 

The problem related to 
farmers in polder and 
non-polder areas. 

Human 
assets 

Training of the 
farmers 

Do you have any scope of 
training related to crop 
selection from Govt., 
NGO etc.? 

Generally, the farmers 
had moderate scope of 
training related to crop 
selection. 

Motivation  of 
the farmers 

Are you motivated in Rabi 
crop selection by any 
organization? 

The farmers were 
motivated by 
demonstration plot in 
Rabi crop selection. 

 
Natural  
assets 

Canal 
irrigation water 

Do you have access of 
canal irrigation water? 

The farmers who had 
no access to the canal, 
did not select Boro rice 
during Rabi (dry) 
season in Polder 30. 

OFR/pond 
irrigation water 

Do you have any OFR or 
pond water to irrigate your 
crop field? 

In Polder 30, the 
farmers who had an 
alternate source 
(OFR/pond) of 
irrigation water, they 
selected non-rice Rabi 
crops (e.g. mungbean). 
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Financial   
assets 

Profit From which crop you get 
highest profit? 

The farmers got the 
highest yield from Boro 
rice in non-polder area. 
Considering the 
production cost and 
market price, the 
farmers got the benefit 
from sesame. 

Yield From which crop you get 
highest yield? 

The farmers got the 
highest yield from Boro 
rice in non-polder area 
and from Aman rice in 
Polder 30. 

Physical 
assets 

Irrigation 
water facility 

Is there sufficient water 
for ten irrigations in canal   
and two or three 
irrigations in OFR/pond? 

The farmers, who had 
sufficient water storage 
facility for at least ten 
irrigations in Polder 30, 
selected Boro rice. The 
farmers who had an 
alternate source of 
irrigation water, 
selected mungbean. 
Otherwise, the farmers 
selected sesame 
cultivation. 

Do you have the 
infrastructure and irrigated 
equipment facility? 

LLPs were more or less 
available in both polder 
and non-polder area. 
STWs were available 
only in medium high 
lands of non-polder 
area. 

Amount of 
irrigation water 

Which crop requires more 
irrigation water? 

Boro rice required 
maximum amount of 
irrigation water. Then 
mungbean required less 
than one third irrigation 
water. The farmers did 
not apply any irrigation 
for sesame. 

Access to 
marketing 
network 

Do you have access to 
marketing network? 

The road network in 
Polder 30 was better 
which provided better 
access to market. 

Source:  Field Survey, 2017-18 
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5.2 Farmers’ Livelihood Security Weight Value for Crop Producing Farmers in 

Polder 30 and Non-polder Areas 

Based on the local farmers, the weighing and ranking of indicators for Rabi crops are 

shown in the Table 5.3 and Table 5.4 in Polder 30 and in non-polder areas, 

respectively. On the basis of the field survey, the indicators were developed and 

relative importance of the indicators was cited. In financial assets, profit and yield 

from the crop are the indicators. The farmers of Polder 30 gave importance to yield of 

crops than profit whereas the farmers of non-polder area gave importance to profit of 

crops than yield. This might be due to the fact that access to marketing network was 

found better in Polder 30 as road communication was better because of the polder. 

In physical assets, the farmers in Polder 30 gave more importance to amount of 

irrigation water whereas in non-polder areas irrigation facility was given more 

importance as STWs were available in medium high lands of the non-polder area for 

dry season irrigation. 

In natural assets, canal irrigation was given more importance in both polder and non-

polder areas than OFR during dry season crop agriculture. 

The social assets were comprised of availability of new varieties, fertilizer and 

pesticides in the market, an effective extension services and access to soil 

information. The farmers of Polder 30 gave more emphasis on access to soil 

information. On the other hand, the farmers of the non-polder area gave more 

emphasis on availability of new varieties, fertilizer and pesticides in the market. 

The indicators of human assets were training and motivation of the farmers. The 

training improves the agricultural knowledge of farmers. When the farmers motivated 

by someone, then they become interested to take a new challenge in an adverse 

situation. When the farmers get the training then they can know about the new variety, 

salt tolerant variety of crops. The extension service is helpful for the farmers to the 

production of crops.  
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Table 5.3: Weighting system for Rabi crop producing farmers in polder area 

Component Indicator 

Times 
cited as 

most 
important 

Relative 
Importance 

Weighing 
(Indicators 

%) 
Rank 

Weighing 
(Compo-
nents %) 

Social 
assets 

Access to soil 
information 6 6.82 7 5 

18 

Availability 
of effective 
extension 
services 

2 2.27 2 12 

Availability 
of new 
varieties in 
the market 

3 3.41 3 10 

Availability 
of fertilizer 
and 
pesticides in 
the market 

5 5.68 6 7 

Human 
assets 

Training of 
the farmers 

7 7.95 8 4 

10 
Motivation of 
the farmers 

2 2.27 2 13 

Natural 
assets 

Canal 
irrigation 
water 

8 9.09 9 3 

12 OFR/pond 
irrigation 
water 

3 3.41 3 11 

Financial   
assets 

Profit 16 18.18 18 2 
42 

Yield 21 23.86 24 1 

Physical 
assets 

Access to 
marketing 
network 

4 4.55 5 9 

18 
Irrigation 
water facility 
(LLP) 

5 5.68 6 8 

Amount of 
irrigation 
water 

6 6.82 7 6 

 Total 88 100.00 100  100 

Source:  Field Survey, 2017-18  
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Based on the local farmers’ perception, the weighing and ranking of indicators are 

shown in the Table 5.4 in non-polder area for Rabi crops. 

Table 5.4: Weighting system for Rabi crop producing farmers in non-polder area 

Component Indicators 

Times 
cited as 
most 
important 

Relative 
Importance 

Weighing 
(Indicators 
%) 

Rank 
Weighing 
(Component 
%) 

Social 

assets 

Access to soil 
information 4 5.26 5 7 

16 

An effective 
extension 
services 

1 1.32 1 13 

Availability 
of new 
varieties in 
the market 

5 6.58 7 6 

Availability 
of fertilizer 
and pesticides 
in the market 

2 2.63 3 11 

Human 

assets 

Training of 
the farmers 

7 9.21 9 4 
12 

Motivation of 
the farmers 

2 2.63 3 12 

Natural 

assets 

Canal 
irrigation 
water 

4 5.26 5 8 

9 
OFR/pond 
irrigation 
water 

3 3.95 4 9 

Financial 

assets 
Profit 17 22.37 22 1 

40 
Yield 14 18.42 18 2 

Physical 

assets 

Access to 
marketing 
network 

3 3.95 4 10 

23 
Irrigation 
water facility 
(LLP, STW) 

8 10.53 11 3 

Amount of 
irrigation 
water 

6 7.89 8 5 

 Total 76 100.00 100  100 
Source:  Field Survey, 2017-18 
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Based on the local farmers’ perception, the weighing and ranking of indicators are 

shown in the Table 5.5 and Table 5.6 for Aman rice in Polder 30 and non-polder 

areas. 

In case of financial assets, profit and yield from the crop were the indicators. It was 

found that profit was given more importance than yield by the Aman rice producing 

farmers in both Polder and non-polder areas. In this case, better access to market 

network was important for making profit. It was found that Polder 30 had better road 

communication due to polder construction. Therefore, more profit for Aman rice 

producing farmers might be possible in Polder 30. 

For natural assets, in both cases rainfall was the most important source of irrigation 

water for Aman rice. This natural irrigation also cut down the input cost of irrigation 

during Aman rice production everywhere. Moreover, freshwater can be conserved in 

ponds, OFRs and canals during rainy season which can further be used as a source of 

dry season irrigation. 

Among the indicators of physical assets, access to market network was given more 

emphasis in both Polder 30 and the non-polder area for Aman producing farmers. 

Better access to market network was closely related to better road communication 

which was found in Polder 30. 

The indicators of human assets were training and motivation of the farmers. The 

training improves the agricultural knowledge of farmers. In both Polder 30 and the 

non-polder area, the farmers gave more importance to training. When the farmers get 

the training, then they can know about the new variety, salt tolerant variety of crops. 

The extension service is helpful for the farmers to the production of crops. 

The social assets were comprised of availability of new varieties, fertilizer and 

pesticides in the market, an effective extension services and access to soil 

information. The farmers of Polder 30 gave more emphasis on access to extension 

service. On the other hand, the farmers of the non-polder area gave equal emphasis on 

availability of new varieties as well as fertilizer and pesticides in the market. 
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Based on the local farmers’ perception, the weighing and ranking of indicators are 

shown in the Table 5.5 for Aman rice in Polder 30. 

Table 5.5: Weighting system for Aman rice producing farmers in polder area 

Component Indicator Times 
cited as 

most 
important 

Relative 
Importance 

Weighing 
(Indicators 

%) 

Rank Weighing 
(Component 

%) 

Social 
assets 

Access to 
soil 
information 

2 3.33 3 10 
25 

Availability 
of effective 
extension 
services 

6 10.00 10 4 

Availability 
of new 
varieties in 
the market 

3 5.00 5 8 

Availability 
of fertilizer 
and 
pesticides in 
the market 

4 6.67 7 7 

Human 
assets 

Training of 
the farmers 

7 11.67 11 3 
16 

Motivation  
of the 
farmers 

3 5.00 5 9 

Natural  
assets 

Canal 
irrigation 
water 

0 - 0 11 
2 

Rainfall 1 1.67 2 12 
Financial   
assets 

Profit 13 21.67 22 1 
42 Yield 12 20.00 20 2 

Physical 
assets 
 

Access to 
marketing 
network 

5 8.33 8 5 
15 

Irrigation 
water facility 
(drainage sluice) 

4 6.67 7 6 

Amount of 
irrigation 
water 

0 - 0 13 

 Total 60 100.00 100  100 

Source: Field Survey, 2017-18 
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Based on the local farmers’ perception, the weighing and ranking of indicators are 

shown in the Table 5.6 in non-polder area for Aman rice. 

Table 5.6: Weighting system for Aman rice producing farmers in non-polder area 

Component Indicator Times 
cited as 

most 
important 

Relative 
Importance 

Weighing 
(Indicator 

%) 

Rank Weighing 
(Component 

%) 

Social 
assets 

Access to soil 
information 

2 3.39 3 9 
26 

Availability 
of effective 
extension 
services 

3 5.08 5 8 

Availability 
of new 
varieties in 
the market 

5 8.47 9 5 

Availability 
of fertilizer 
and pesticides 
in the market 

5 8.47 9 6 

Human 
assets 

Training of 
the farmers 

7 11.86 12 3 
20 

Motivation  of 
the farmers 

5 8.47 8 7 

Natural  
assets 

Canal 
irrigation 
water 

0 - 0 13 
2 

Rainfall 1 1.69 2 10 

Financial   
assets 

Profit 14 23.73 23 1 38 

Yield 9 15.25 15 2 

Physical 
assets 

Access to 
marketing 
network 

6 10.17 10 4 
14 

Irrigation 
water facility 

1 1.69 2 11 

Amount of 
irrigation 
water 

1 1.69 2 12 

 Total 59 100.00 100  100 

Source: Field Survey, 2017-18 
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5.3 Farmers’ Livelihood Security Standard Value for Rabi Crop Producing 

Farmers in Polder and Non-polder Areas 

The standard values are shown by collecting data of actual value (Appendix-D) 

through local FGD (Focus Group Discussion) in Polder 30 and non-polder area. The 

standardized value of sub-index for Boro rice, mungbean and sesame producing 

farmers in Polder 30 is shown in Table 5.7 (calculated in the Appendix-E). 

Table 5.7: Farmers livelihood security standard values of Rabi crop producing 

farmers in polder area 

Assets Indicators 

Standardized 

value of sub-

index for 

Boro rice 

producing 

farmers 

Standardized 

value of  sub-

index for 

mungbean  

producing 

farmers 

Standardized 

value of sub-

index for 

sesame 

producing 

farmers 

Social 

Access to soil information 0.04 0.50 0.50 

Availability of effective 
extension services 

0.01 0.67 1.00 

Availability of new varieties 
in the market 

0.01 0.50 0.50 

Availability of fertilizer and 
pesticides in the market 

0.06 0.67 1.00 

Human 
Training of the farmers 0.00 0.33 0.00 

Motivation  of  the farmers 0.00 0.67 1.00 

Natural 
Canal irrigation water 0.00 0.33 0.00 

OFR/Pond, irrigation water 0.00 0.33 0.00 

Financial 
Profit 0.00 0.67 1.00 

Yield 0.06 0.67 1.00 

Physical 

Access to marketing 
network 

0.00 0.33 0.00 

Irrigation water facility 
(LLP) 

0.00 0.33 0.00 

Amount of irrigation water 0.07 0.67 1.00 

Source:  Author’s Calculation, 2017-18 
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The standardized value for individual indicators (calculated in the Appendix-E) was 

developed by using the local farmers’ opinion in Polder 30 and non-polder area. All 

indicators were normalized to have a relative position between 0 and 1. Finally, those 

values were calculated from the combined data of FGDs.  The standardized value of 

sub-index for Boro rice, mungbean and sesame producing farmers in non-polder area 

is shown in the Table 5.8 (calculated in the Appendix-E). 

Table 5.8: Farmers livelihood security standard value of Rabi crop producing farmers 

in non-polder area 

Assets Indicators 

Standardized 

value of sub-

index for 

Boro rice 

producing 

farmers 

Standardized 

value of sub-

index for 

mungbean  

producing 

farmers 

Standardized 

value of sub-

index for 

sesame 

producing 

farmers 

Social 

Access to soil information 0.03 0.50 0.50 

Availability of effective 
extension services 

0.01 0.67 0.67 

Availability of new 
varieties in the market 

0.07 0.67 0.67 

Availability of fertilizer 
and pesticides in the 
market 

0.03 1.00 1.00 

Human 
Training of the farmers 0.02 0.00 0.00 

Motivation  of the farmers 0.02 0.50 0.50 

Natural 
Canal  irrigation water  0.03 0.67 0.67 

 OFR/pond irrigation water 0.01 0.67 0.67 

Financial 
Profit    0.00 0.50 0.50 

Yield 0.09 0.50 0.50 

Physical 

Access to marketing 
network 

0.02 0.67 0.67 

Irrigation water facility 
(LLP, STW) 

0.11 1.00 1.00 

Amount of irrigation water 0.02 0.33 0.33 

Source:  Author’s Calculation, 2017-18 
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From Table 5.7 and Table 5.8, significant differences of the standardized value of 

sub-index were found in case of natural, financial and physical assets. It can be 

explained that canal irrigation water was an important asset to the Boro rice producing 

farmers in Polder 30. On the other hand, irrigation facility (i.e. STWs) as well as more 

irrigation water availability played important role in Boro rice production in the non-

polder area. Thus, yield was also higher for Boro rice in non-polder area. As for 

mungbean and sesame, the standardized sub-index values slightly differed in Polder 

30 and non-polder area. In Polder 30, Boro rice, mungbean and sesame producing 

farmers had better access to marketing network. 

The social, human, natural, financial and physical asset values of Boro rice, 

mungbean and sesame producing farmers in Polder 30 and non-polder area are shown 

in Table 5.9, Table 5.10 and Table 5.11 (calculated in Appendix-E). 

Table 5.9: Comparison of each asset between Boro rice producing farmers in polder 

and non-polder area 

Assets Boro rice producing farmers 

Polder 30 Non-polder area 

Social 0.12 0.13 

Human 0.00 0.04 

Natural 0.00 0.04 

Financial 0.06 0.09 

Physical 0.07 0.15 

Source:  Author’s Calculation, 2017-18 

From the viewpoint of Boro rice producing farmers, the social asset values in Polder 

30 and non-polder area were almost the same. Human, natural and financial asset 

values were found slightly better in the non-polder area. The main difference was 

found in physical asset values. The physical asset value was found double in the non-

polder area than that in the polder area. In this case, irrigation facility (i.e. STWs) as 

well as more irrigation water availability played important role in Boro rice 

production in the non-polder area. 
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Table 5.10: Comparison of each asset between mungbean producing farmers in 

polder and non-polder area 

Assets Mungbean producing farmers 

Polder 30 Non-polder area 

Social 0.13 0.11 

Human 0.02 0.02 

Natural 0.00 0.06 

Financial 0.42 0.20 

Physical 0.07 0.16 

Source:  Author’s Calculation, 2017-18 

From the viewpoint of both mungbean and sesame producing farmers, financial asset 

value was found almost double in Polder 30 due to better road communication and 

market network. But the physical asset value was found almost double in the non-

polder area due to better water availability. 

Table 5.11: Comparison of each asset between sesame producing farmers in polder 

and non-polder area 

Assets Sesame producing farmers 

Polder 30 Non-polder area 

Social 
0.06 

0.07 

Human 
0.02 

0.01 

Natural 0.00 0.05 

Financial 
0.33 

0.15 

Physical 0.08 0.14 

Source:  Author’s Calculation, 2017-18 
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5.4 Farmers’ Livelihood Security Standard Value for Aman Rice Producing 

Farmers in Polder and Non-polder Areas 

The standard values are shown by collecting data of actual value (Appendix-D) 

through FGD (Focus Group Discussion) with the local farmers in Polder 30 and non-

polder area during Aman season. All indicators were normalized to have a relative 

position between 0 and 1. Finally, those values were calculated from the combined 

data of FGDs. The standardized value of sub-index for Aman rice producing farmers 

in Polder 30 is shown in Table 5.12 and that in the non-polder area is shown in Table 

5.13 (calculated in the Appendix-E). 

Table 5.12: Farmers’ livelihood security standard values of Aman rice producing 

farmers in polder area 

Assets Indicators Standardized value of sub-index 
for Aman rice producing farmers 

Social 
assets 

Access to soil information                         0.02  

Availability of effective extension 
services 

                        0.10  

Availability of new varieties in the 
market 

                        0.03  

Availability of fertilizer and 
pesticides in the market 

                        0.07  

Human 
assets 

Training of the farmers                         0.00   

Motivation  of  the farmers                         0.01  

Natural  
assets 

Canal irrigation water                         0.00    

Rainfall                         0.02  

Financial   
assets 

Profit                         0.11  

Yield                         0.10  

Physical 
assets 

Access to marketing network                         0.08  

Irrigation water facility (drainage 
sluice) 

                        0.07  

Amount of irrigation water                         0.00   

Source: Author’s Calculation, 2017-18 
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Table 5.13: Farmers livelihood security standard values of Aman rice producing 

farmers in non-polder area 

Assets Indicators Standardized value of sub-index 
for Aman rice producing farmers 

Social 
assets 

Access to soil information                         0.02  

Availability of effective extension 
services 

                        0.03  

Availability of new varieties in the 
market 

                        0.09  

Availability of fertilizer and 
pesticides in the market 

                        0.09  

Human 
assets 

Training of the farmers                         0.03  

Motivation  of  the farmers                         0.04  

Natural  
assets 

Canal irrigation water                         0.00    

Rainfall                         0.02  

Financial   
assets 

Profit                         0.06  

Yield                         0.04  

Physical 
assets 

Access to marketing network                         0.03  

Irrigation water facility                         0.02  

Amount of irrigation water                         0.02  

Source: Author’s Calculation, 2017-18 

From Table 5.12 and Table 5.13, it can be seen that there was significant difference in 

standardized values in access to extension service, profit, access to market network 

and irrigation water facility. In Polder 30, these facilities were found better due to 

better road communication as well as drainage sluice that protected the polder area 

from flooding. 

The social, human, natural, financial and physical asset values of Aman rice 

producing farmers in Polder 30 and in non-polder areas are shown in Table 5.14 

(calculated in Appendix-E). 
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Table 5.14: Comparison of each asset between Aman rice producing farmers in 

polder and non-polder area. 

Assets Aman rice producing farmers 

Polder 30 Non-polder area 

Social 0.21 0.22 
Human 0.01 0.07 

Natural 0.02 0.02 

Financial 0.21 0.10 

Physical 0.15 0.07 

Source:  Author’s calculation, 2017-18 

From the farmers’ point of view, the financial asset value of Aman rice producing 

farmers in Polder 30 was 0.21, which was found double than that value in the non-

polder area (0.10). The natural asset values were the same in both Polder 30 and non-

polder area as the same source of irrigation water (i.e. rainfall) was used in both cases. 

The social asset values did not vary much. The physical asset value of Aman rice 

producing farmers in Polder 30 was 0.15, which was also found double than that in 

the non-polder area (0.07). This is because Polder 30 had better road communication, 

thus better access to market network which resulted in overall higher asset values of 

Aman rice producing farmers in Polder 30. 

5.5 The Individual Security of an Asset by the Area of Pentagon 

The areas of livelihood assets of the Rabi crop producing farmers in Polder 30 and the 

non-polder area are shown in Figure 5.1 and Figure 5.2, respectively (calculated in the 

Appendix-F). Again, the areas of livelihood assets of Boro rice, mungbean and 

sesame producing farmers in Polder 30 and the non-polder area are shown in Figure 

5.3, Figure 5.4 and Figure 5.5, respectively. 

From the comparative analysis of these figures, the livelihood assets area of Boro rice 

occupy more area than mungbean and sesame in the non-polder area, whereas in 

Polder 30, the livelihood assets of Boro rice occupy less area than mungbean and 

sesame. It can be observed that the overall livelihood of Boro rice producing farmers 

in the non-polder area was better than mungbean and sesame producing farmers due 
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to availability and better facility of irrigation water in the non-polder area during Rabi 

season. From these figures it can be seen that the main differences in Polder 30 and 

the non-polder area were in natural and financial assets. Yield and profitability of 

sesame and mungbean were found higher in Polder 30 due to better access to market 

due to better road communication as well as low requirement of irrigation for these 

crops. 

 
Figure 5.1: The pentagon illustrating the five components of livelihood assets for the 

Rabi crop producing farmers in polder area 

 
Figure 5.2:  The pentagon illustrating the five components of livelihood assets for the 

Rabi crop producing farmers in non-polder area 
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Figure 5.3: The pentagon illustrating the five components of livelihood assets for 

Boro rice producing farmers in polder and in non-polder area 

 

Figure 5.4: The pentagon illustrating the five components of livelihood assets for 

mungbean producing farmers in polder and in non-polder area 



75 
 

 

Figure 5.5: The pentagon illustrating the five components of livelihood assets for 

sesame producing farmers in polder and in non-polder area 

Again, the areas of livelihood assets of Aman rice producing farmers in Polder 30 and 

the non-polder area are shown in Figure 5.6 (calculated in Appendix-F). 

 

Figure 5.6: The pentagon illustrating the five components of livelihood assets for 

Aman rice producing farmers in polder and in non-polder area 

It was observed from Figure 5.6 that more livelihood asset area was occupied by 

Aman rice in Polder 30 than in the non-polder area. The noticeable change was found 
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in the area of physical assets as well as financial assets. Due to better protection from 

seasonal flooding through drainage sluice, polder protected Aman rice. On the other 

hand, Aman rice in the medium low lands of the non-polder area were damaged due 

heavy rainfall and seasonal flooding. Moreover, Aman rice in both Polder 30 and the 

non-polder area did not suffer any constraints of irrigation water in terms of 

availability as cultivation of Aman rice occurred in rain-fed condition. The road 

communication in Polder 30 was found better which attributed to better extension 

service, better availability of variety-fertilizer-pesticide and provided better market 

network than those in the non-polder area. Therefore, the yield and profit were also 

found higher in Polder 30. 

5.6 Farmers Livelihood Security Index for Crop Producing Farmers in Polder 

and Non-polder Areas 

The Farmers’ Livelihood Security Index (FLSI) of Boro rice, mungbean, sesame and 

Aman rice producing farmers was calculated for both Polder 30 and non-polder area. 

The FLSI values of Boro rice, mungbean and sesame producing farmers are shown in 

the Table 5.15 (calculated in Appendix-E). 

Table 5.15: Comparison of livelihood security among Boro rice, mungbean, sesame 

and Aman rice producing farmers in polder and non-polder area 

Name of the crop 

producing farmer 

FLSI  for Polder 30 FLSI for Non-Polder 

Area 

Boro rice 0.24 0.45 

Mungbean 0.64 0.55 

Sesame 0.49 0.41 

Aman rice 0.61 0.47 

Source: Author’s Calculation, 2017-18 

In this index value analysis, higher index value indicates higher security of that crop 

in that particular area for that season. From Table 5.15 it can be said that the 

livelihood of Boro rice farmers was more secured in the non-polder area because of 

availability of more irrigation water through STWs. On the other hand, the livelihood 
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of mungbean and sesame producing farmers were found slightly more secured in 

Polder 30 than in the non-polder area due to lower salinity and better market network 

and better road communication in Polder 30. 

For Aman season, the livelihood of Aman rice producing farmers was found more 

secured than that in the non-polder area. This was because of better road 

communication, better availability of extension service and more yield and profit in 

Polder 30 during the Aman season. 

5.7 Discussion between the Farmers’ Crop Production and Livelihood Assets in 

Polder and Non-polder Area 

The indicators of natural, financial and physical assets affect the farmers’ crop 

production as well as their livelihood throughout the year in all seasons.  During Rabi 

season, the overall livelihood of Boro rice producing farmers in the non-polder area 

was found to be better than mungbean and sesame producing farmers due to better 

availability and facility of groundwater irrigation in the non-polder area. The main 

differences in Polder 30 and the non-polder area were in natural and financial assets. 

Yield and profitability of sesame and mungbean were found higher in Polder 30 due 

to better access to market through better road communication as well as low 

requirement of irrigation for these crops. On the other hand, the livelihood of Aman 

rice producing farmers in Polder 30 was found to be better than in the non-polder 

area. The noticeable change was found in the area of physical assets as well as 

financial assets. Due to better protection from seasonal flooding through drainage 

sluice, polder protected Aman rice, whereas Aman rice in the medium low lands of 

the non-polder area were damaged due heavy rainfall and seasonal flooding. 

Moreover, Aman rice in both Polder 30 and the non-polder area did not suffer any 

constraints of irrigation water in terms of availability as cultivation of Aman rice 

occurred in rain-fed condition. The road communication in Polder 30 was found to be 

better which attributed to better extension service, better availability of variety-

fertilizer-pesticide and provided better market network than those in the non-polder 

area. Therefore, the yield and profit were also found to be higher in Polder 30. 



78 

 

Chapter 6: Conclusions and Recommendations 

6.1 Conclusions 

This study was conducted in order to assess the agriculture and the water management 

practices for crops and to understand, evaluate and compare the agriculture-based 

livelihood in a polder and non-polder areas in Batiaghata Union (in Polder 30) and a 

small part of Jalma Union (non-polder area) of Khulna District. Farmers’ field study 

and survey were conducted for field measurements of on-farm irrigation water use for 

three common Rabi crops (i.e. Boro rice, sesame and mungbean) and profitability 

analysis for selected Rabi crops as well as Aman rice. In order to establish linkages 

between crop production and livelihood, Farmers’ Livelihood Security Index (FLSI) 

was used. Assessment of different indicators for FLSI was achieved through Focus 

Group Discussion (FGD) in both polder and non-polder areas. 

The following conclusions on agriculture, water management and livelihood can be 

drawn from this comparative study. 

 The farmers of Polder 30 were more encouraged to grow mungbean and sesame 

than Boro rice due to the less availability of water in dry season due to no facility 

of irrigation with groundwater as polder canals dried up and groundwater was 

reported saline. On the other hand, surface water as well as a few STWs 

encouraged the farmers of the selected non-polder area to grow Boro rice in larger 

extent. 

 In both cases, water availability was not a constraint during Aman rice cultivation. 

Even then the average yield and BCR of Aman rice was much higher in Polder 30 

(3.2) than that in the unprotected non-polder area (1.64) because the polder 

provided protection during seasonal flooding and better water control in wet 

season. 

 In Polder 30, the average field water use of Boro rice (800 mm) was more or less 

in line with the potential water requirement (836 mm). On the other hand, the 

average water use of Boro rice in the non-polder area (1191 mm) exceeded the 

estimated potential water requirement. It was evident from the profitability 

analysis that the BCR of Boro rice was higher in the non-polder area (2.58) than 

that in Polder 30 (1.92) which might be due to availability of fresh groundwater 

which led to production in a larger extent. 
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 The field water uses of sesame in both Polder 30 and the non-polder area were 

less than half of the potential requirement (265 mm). This might be because 

sesame was cultivated in non-irrigated condition using residual soil water and 

rainfall. The profitability analysis showed that the average yields of sesame in 

Polder 30 and the non-polder area were similar with almost the same BCR (1.54 

to 1.55). 

 Even with one to two irrigations the field water uses of mungbean in both Polder 

30 and the non-polder area were found about one-third of the potential water 

requirement (162 mm). The BCR of mungbean in Polder 30 (1.2) was slightly 

higher than that in non-polder area (1.05). 

 From the livelihood analysis, the highest and the lowest security were found for 

mungbean (64%) and Boro rice (24%) in Polder 30, whereas the highest and the 

lowest security were found for mungbean (55%) and sesame (41%) in the non-

polder area, respectively. For Boro rice, livelihood was more secured in the non-

polder area (45%) than in Polder 30 (24%) mostly due to more availability of 

irrigation water in non-polder area. For Aman rice, livelihood was more secured in 

Polder 30 (61%) than in the non-polder area (47%) due to seasonal flood 

protection and better water control by the polder. 

6.2 Recommendations 

Based on the findings of the study, the following recommendations can be made. 

 This study was conducted during one year (with one Boro and one Aman 

season) in one polder with adjacent non-polder area in a southwestern coastal 

district, which is inadequate to represent the overall impact of polder on 

agriculture, crop water management and livelihood of the coastal farmers. 

Therefore, further research is emphasized on this issue. 

 DAE should take necessary steps to make the farmers more aware of the 

overall polder water management and improved crop production technology in 

both wet and dry season. 

 Initially the polders were constructed for the prevention of salinity and tidal 

surge in the coastal region when only Aman rice was cultivated in this region. 

As two to three crops are being cultivated nowadays, adequate water supply 

and storage should be ensured in the polders for dry season crops through re-

excavation of existing canals and construction of more ponds and OFRs. 
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APPENDIX A: Estimation of Water Requirements of Selected Crops 
 

Study area: Batiaghata Upazila, Khulna District 

Name of the Station: Khulna 

Latitude: 22.85 0N  

Longitude: 89.54 0E 

Altitude: 9.144 m 

 

Table 1: Weather parameters in different months and ETo by CROPWAT 8.0 

 
 

 

Climate data Sources: 

Temperature of Khulna Station (2017): BMD, 2017 

Humidity, wind speed, sunshine hour of Khulna Station (2016): BMD, 2016 
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Season of Boro Rice: 2 February, 2017 to 4 June, 2017 (124 days) 

Table 2: Calculation of Seasonal IWR for Boro Rice (variety: BRRI 28) 

Stage 
  

Duration ET0 
(mm/da
y) 

ETC = 
(ET0 × 
KC) 
(mm/ 
day) 

S&P 
(mm/ 
day) 

Eff. 
Rai
nfal
l, 
RE 
(m
m/d
ay) 

CWR 
= 
(ETC+   
S&P) 
(mm/d
ay) 

IWR = 
(CWR
-RE) 
(mm/ 
day) 

Total 
IWR  
(mm) 
= 
IWR×
No. of 
day 

Vegetati
ve Stage 
(60 
days, 
Kc=1.1) 

Feb 2-28 
(27 days) 2.62 2.882 3.50 0 6.382 6.382 172.31 

Mar 1-31 
(31 days) 3.53 3.883 3.50 0 7.383 7.383 228.87 

Apr 1-2 
(2 days) 4.52 4.972 3.50  0 8.472 8.472 16.94 

Reprodu
ctive 
Stage 
(30 
days, Kc 
= 1.25) 

Apr 3-30 
(28 days) 4.52 5.65 3.50 0 9.15 9.15 256.2 

May 1-2 
(2 days) 

4.49 5.6125 3.50 0 9.1125 9.1125 18.23 

Ripenin
g Stage 
(34 
days, 
Kc=1.0) 

May 3-31 
(29 days; 
18 days to 
be 
considered) 

4.49 4.49 3.50 0 7.99 7.99 143.82 

Jun 1-4 
(4 days; 0 
days to be 
considered) 

4.61 4.61 3.50 0 8.11 8.11 0 

Total IWR = 836.37 mm 
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Season of Sesame: 19 January, 2017 to 17 April, 2017 = 89 days 

  

Table 3: Calculation of Seasonal IWR for Sesame (local variety) 

 

Stage KC Duration ETo 
(mm/day) 

ETC 
(mm/day) 
= ETo × 
KC 

Effective 
Rainfall, RE 
(mm/day) 

IWR (mm) = 
(ETC-RE) × 
No. of Days 

Initial 
(14 days) 

0.54 
 

Jan 19-31 
(13 days) 

1.49 1.0206 0 13.27 

Feb 1 
(1 day) 

2.62 1.4148 0 1.41 

Development 
(21 days) 

0.91 Feb 2-22 
(21 days) 

2.62 2.3842 0 50.07 

Mid-Season 
(30 days) 

1.07 Feb 23-28 
(6 days) 

2.62 2.8034 0 16.82 

Mar 1-24 
(24 days) 

3.53 3.7771 0 90.65 

Late Season 
(24 days) 

0.67 Mar 25-
31 
(7 days) 

3.53 2.3651 0 16.56 

Apr 1-17 
(17 days) 

4.52 2.0284 0 51.48 

Total IWR = 265.31 mm 
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Season of Mungbean: 17 January, 2017- 19 March, 2017 = 62 days 

 

Table 4: Calculation of Seasonal IWR for Mungbean (Variety: Shonamug/Tilemug) 

 

Stage KC Duration ETo 
(mm/day) 

CWR = 
ETC 
(mm/day) 
= ETo × 
KC 

Effective 
Rainfall, RE 
(mm/day) 

IWR 
(mm) = 
(ETC-RE) 
× No. of 
Days 

Initial 
(8 days) 

0.58 Jan 17-24 
(8 days) 

1.49 1.0962 0 8.77 

Development 
(22 days) 

0.95 Jan 25-31 
(7 days) 

1.49 1.17955 0 12.57 

Feb 1-15 
(15 days) 

2.62 2.4890 0 37.34 

Mid-Season 
(25 days) 

1.2 Feb 16-28 
(13 days) 

2.62 3.1440 0 40.87 

Mar 1-12 
(12 days) 

3.53 4.2360 0 50.83 

Late Season 
(7 days) 

0.47 Mar 13-19 
(7 days) 

3.53 1.6591 0 11.61 

Total IWR = 161.99 mm 
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APPENDIX B: Calculation of Field Water Use by Selected Crops 

Table 1: Water use by Boro rice-P1 as practiced by the farmer in Polder 30 

Date Water 
height 
(mm) 

Water 
use 
(mm) 

Irrigation/ 
Rainfall 

Water 
from 
irrigation 
(mm) 

Water 
from 
rainfall 
(mm) 

Total water 
use (mm) 

No. of 
irrigation 

2/2/2017 25.4       
7/2/2017 12.7       
8/2/2017 63.5 50.8 Irrigation     
14/2/2017 25.4       
15/2/2017 76.2 50.8 Irrigation     
20/2/2017 25.4       
21/2/2017 63.5 38.1 Irrigation     
28/2/2017 12.7       
1/3/2017 63.5 50.8 Irrigation     
7/3/2017 25.4       
8/3/2017 63.5 38.1 Irrigation     
9/3/2017 63.5       
10/3/2017 50.8   628.65 228.60 857.25 15 
11/3/2017 76.2 25.4 Rainfall     
12/3/2017 69.85       
18/3/2017 12.7       
19/3/2017 63.5 50.8 Irrigation     
20/3/2017 76.2 12.7 Rainfall     
21/3/2017 63.5       
28/3/2017 19.05       
29/3/2017 63.5 44.45 Irrigation     
5/4/2017 25.4       
6/4/2017 76.2 50.8 Irrigation     
12/4/2017 25.4       
13/4/2017 76.2 50.8 Irrigation     
19/4/2017 25.4       
20/4/2017 88.9 63.5 Rainfall     
21/4/2017 76.2       
24/4/2017 114.3 38.1 Irrigation     
28/4/2017 50.8       
30/4/2017 63.5 12.7 Irrigation     
1/5/2017 88.9 25.4 Rainfall     
4/5/2017 101.6 12.7 Irrigation     
9/5/2017 25.4       
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10/5/2017 76.2 50.8 Irrigation     
11/5/2017 76.2       
13/4/2017 25.4       
15/5/2017 63.5 38.1 Irrigation     
17/5/2017 76.2 12.7 Rainfall     
18/5/2017 50.8       
23/5/2017 12.7       
24/5/2017 63.5 50.8 Irrigation     
26/5/2017 50.8       
27/5/2017 63.5 12.7 Rainfall     
28/5/2017 76.2 12.7 Rainfall     
29/5/2017 76.2       
30/5/2017 76.2       
31/5/2017 88.9 12.7 Rainfall     
1/6/2017 76.2       
2/6/2017 127 50.8 Rainfall     
3/6/2017 101.6       
4/6/2017 50.8       
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Table 2: Water use by Boro rice-P2 as practiced by the farmer in Polder 30 

Date Water 
height 
(mm) 

Water 
use 
(mm) 

Irrigation/Rainfall Water 
from 
irrigation 
(mm) 

Water 
from 
rainfall 
(mm) 

Total 
water 
use 
(mm) 

No.of 
irrigations 

3/2/2017 38.1       
7/2/2017 12.7       
8/2/2017 50.8 38.1 Irrigation     
14/2/2017 25.4       
15/2/2017 50.8 25.4 Irrigation     
20/2/2017 25.4       
21/2/2017 50.8 25.4 Irrigation     
28/2/2017 12.7       
1/3/2017 50.8 38.1 Irrigation     
7/3/2017 25.4       
8/3/2017 50.8 25.4 Irrigation     
9/3/2017 63.5 12.7 Rainfall     
10/3/2017 50.8   527.05 215.90 742.95 14 
11/3/2017 76.2 25.4 Irrigation     
12/3/2017 69.85       
18/3/2017 12.7       
19/3/2017 63.5 50.8 Irrigation     
20/3/2017 76.2 12.7 Rainfall     
21/3/2017 63.5       
28/3/2017 19.05       
29/3/2017 63.5 44.45 Irrigation     
5/4/2017 25.4       
6/4/2017 76.2 50.8 Irrigation     
12/4/2017 25.4       
13/4/2017 76.2 50.8 Irrigation     
19/4/2017 25.4       
20/4/2017 88.9 63.5 Rainfall     
21/4/2017 76.2       
23/4/2017 101.6 25.4 Rainfall     
24/4/2017 114.3 12.7 Irrigation     
25/4/2017 101.6       
26/4/2017 101.6       
28/4/2017 38.1       
30/4/2017 63.5 25.4 Irrigation     
1/5/2017 88.9       
2/5/2017 101.6 12.7 Irrigation     
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3/5/2017 76.2       
9/5/2017 12.7       
10/5/2017 76.2 63.5 Irrigation     
11/5/2017 76.2       
13/4/2017 25.4       
15/5/2017 63.5 38.1 Rainfall     
17/5/2017 76.2 12.7 Rainfall     
18/5/2017 50.8       
23/5/2017 25.4       
24/5/2017 63.5 38.1 Irrigation     
26/5/2017 50.8       
27/5/2017 63.5 12.7 Rainfall     
28/5/2017 76.2 12.7 Rainfall     
29/5/2017 88.9 12.7 Rainfall     
30/5/2017 76.2       
31/5/2017 88.9 12.7 Rainfall     
1/6/2017 76.2       
2/6/2017 76.2       
3/6/2017 76.2       
4/6/2017 50.8       
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Table 3: Water use by Boro rice-N1 as practiced by the farmer in non-polder area 

Date Water 
height 
(mm) 

Water 
use 
(mm) 

Irrigation/Rainfall Water 
from 
irrigation 
(mm) 

Water 
from 
rainfall 
(mm) 

Total 
water 
use 
(mm) 

No.of 
irrigation 

1/2/2017 38.1       
6/2/2017 6.35       
7/2/2017 63.5 57.15 Irrigation     
13/2/2017 12.7       
14/2/2017 63.5 50.8 Irrigation     
17/2/2017 19.05       
18/2/2017 63.5 44.45 Irrigation     
23/2/2017 12.7       
24/2/2017 63.5 50.8 Irrigation     
1/3/2017 19.05       
2/3/2017 63.5 44.45 Irrigation     
7/3/2017 12.7       
8/3/2017 63.5 50.8 Irrigation     
9/3/2017 76.2 12.7 Rainfall     
10/3/2017 63.5   939.8 222.25 1162.05 16 
11/3/2017 88.9 25.4 Rainfall     
12/3/2017 76.2       
18/3/2017 12.7       
19/3/2017 63.5 50.8 Irrigation     
20/3/2017 76.2 12.7 Rainfall     
21/3/2017 63.5       
26/3/2017 12.7       
27/3/2017 82.55 69.85 Irrigation     
3/4/2017 12.7       
4/4/2017 88.9 76.2 Irrigation     
10/4/2017 12.7       
11/4/2017 82.55 69.85 Irrigation     
16/4/2017 12.7       
17/4/2017 88.9 76.2 Irrigation     
19/4/2017 38.1       
20/4/2017 38.1       
21/4/2017 25.4       
22/4/2017 12.7       
23/4/2017 76.2 63.5 Irrigation     
24/4/2017 88.9 12.7 Rainfall     
25/4/2017 76.2       
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26/4/2017 101.6 25.4 Rainfall     
27/4/2017 88.9       
28/4/2017 76.2       
29/4/2017 50.8       
30/4/2017 88.9 38.1 Irrigation     
1/5/2017 101.6 12.7 Rainfall     
2/5/2017 101.6       
3/5/2017 76.2       
8/5/2017 12.7       
9/5/2017 88.9 76.2 Irrigation     
10/5/2017 38.1       
11/5/2017 63.5 25.4 Rainfall     
12/5/2017 50.8       
14/5/2017 19.05       
15/5/2017 76.2 57.15 Irrigation     
16/5/2017 63.5       
17/5/2017 88.9 25.4 Rainfall     
18/5/2017 50.8       
24/5/2017 12.7       
25/5/2017 76.2 63.5 Irrigation     
26/5/2017 69.85       
27/5/2017 76.2 6.35 Rainfall     
28/5/2017 101.6       
29/5/2017 114.3 12.7 Rainfall     
30/5/2017 114.3       
31/5/2017 101.6       
1/6/2017 88.9       
2/6/2017 139.7 50.8 Rainfall     
3/6/2017 114.3       
4/6/2017 76.2       
5/6/2017 38.1       
6/6/2017 25.4       
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Table 4: Water use by Boro rice-N2 as practiced by the farmer in non-polder area 

Date Water 
height 
(mm) 

Water 
use 
(mm) 

Irrigation/Rainfall Water 
from 
irrigation 
(mm) 

Water 
from 
rainfall 
(mm) 

Total 
water 
use 
(mm) 

No. of 
irrigation 

1/2/2017 38.1       
4/2/2017 6.35       
5/2/2017 63.5 57.15 Irrigation     
10/2/2017 12.7       
10/2/2017 50.8 38.1 Irrigation     
14/2/2017 12.7       
15/2/2017 63.5 50.8 Irrigation     
19/2/2017 19.05       
19/2/2017 63.5 44.45 Irrigation     
23/2/2017 12.7       
24/2/2017 63.5 50.8 Irrigation     
28/2/2017 19.05       
1/3/2017 63.5 44.45 Irrigation     
6/3/2017 12.7       
7/3/2017 63.5 50.8 Irrigation     
9/3/2017 76.2 12.7 Rainfall     
10/3/2017 63.5   1003.3 215.9 1219.2 17 
11/3/2017 88.9 25.4 Rainfall     
12/3/2017 76.2       
17/3/2017 12.7       
18/3/2017 63.5 50.8 Irrigation     
20/3/2017 63.5        
21/3/2017 63.5       
25/3/2017 12.7       
26/3/2017 88.9 76.2 Irrigation     
2/4/2017 12.7       
3/4/2017 88.9 76.2 Irrigation     
9/4/2017 12.7       
10/4/2017 88.9 76.2 Irrigation     
16/4/2017 12.7       
17/4/2017 88.9 76.2 Irrigation     
19/4/2017 38.1       
20/4/2017 38.1        
21/4/2017 25.4       
22/4/2017 12.7       
23/4/2017 76.2 63.5 Irrigation     
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24/4/2017 88.9 12.7 Rainfall     
25/4/2017 76.2       
26/4/2017 101.6 25.4 Rainfall     
27/4/2017 88.9       
28/4/2017 76.2       
29/4/2017 50.8       
30/4/2017 88.9 38.1 Irrigation     
1/5/2017 101.6        
2/5/2017 101.6       
3/5/2017 76.2       
9/5/2017 12.7       
9/5/2017 88.9 76.2 Irrigation     
10/5/2017 38.1       
11/5/2017 63.5 25.4 Rainfall     
12/5/2017 50.8       
14/5/2017 19.05       
15/5/2017 76.2 57.15 Irrigation     
16/5/2017 63.5       
17/5/2017 88.9 25.4 Rainfall     
18/5/2017 50.8       
24/5/2017 12.7       
24/5/2017 88.9 76.2 Irrigation     
26/5/2017 69.85       
27/5/2017 82.55 12.7 Rainfall     
28/5/2017 114.3       
29/5/2017 114.3        
30/5/2017 114.3       
31/5/2017 101.6       
1/6/2017 76.2       
2/6/2017 152.4 76.2 Rainfall     
3/6/2017 114.3       
4/6/2017 101.6       
5/6/2017 25.4       
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Crop water use by Sesame-P as practiced by the farmer in Polder 30: 

Season:19 January, 2017 to 17 April, 2017 = 89 days 

  Soil texture: Silty clay 

  Bulk density = 1.24 

From 0-15 cm depth: 

At day 1, average soil moisture = (18.7+24.97)/2 % = 21.84 % 

At day 48, average soil moisture (before rain) = (5.03+14.53)/2 % = 9.78 % 

Moisture reduced = (21.84 – 9.78) % = 12.06 % 

Moisture taken up from 0-15 cm soil profile = 12.06 % ×1.24×15 cm = 2.24 cm 

At day 52, average moisture (after rain) = (29.25+33.2)/2 % = 31.23 % 

At day 59, average moisture (before rain) = (24.19+27.98)/2 % = 26.09 % 

Moisture reduced= (31.23–26.09) % = 5.14 % 

Moisture taken up from 0-15 cm soil profile = 5.14 %×1.24×15 cm = 0.96 cm 

At day 60, average moisture (after rain) = (28.87+30.41)/2 % = 29.64 % 

At day 89, average moisture = (9.56+21.74)/2 % = 15.65 % 

Moisture reduced= (29.64–15.65) % = 13.99 % 

Moisture taken up from 0-15 cm soil profile = 13.99 %×1.24×15 cm = 2.6 cm 

Total moisture taken up from 0-15 cm soil profile = (2.24+0.96+2.6) cm = 5.8 cm 

From 15-30 cm depth: 

At day 1, average soil moisture = 24.97 % 

At day 48, average soil moisture (before rain) = (14.53+19.46)/2 % = 17 % 

Moisture reduced = (24.97 – 17) % = 7.97 % 

Moisture taken up from 15-30 cm soil profile = 7.97 % ×1.24×15 cm = 1.48 cm 

At day 52, average moisture content (after rain) = (33.2+34.5)/2 % = 33.85 % 

At day 59, average moisture content (before rain) = (27.98+27.26)/2 % = 27.62 % 

Moisture reduced= (33.85–27.62) % = 6.23 % 

Moisture taken up from 0-15 cm soil profile = 6.23 %×1.24×15 cm = 1.16 cm 
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At day 60, average moisture content (after rain) = (30.41+30.71)/2 % = 30.56 % 

At day 89, average moisture content = (21.74+26.12)/2 % = 23.93 % 

Moisture reduced= (30.56–23.93) % = 6.63 % 

Moisture taken up from 0-15 cm soil profile = 6.63 % ×1.24×15 cm = 1.23 cm 

Total moisture taken up from 15-30 cm soil profile = (1.48+1.16+1.23) cm = 3.87 cm 

Total moisture taken by up from 0-30 soil profile = (5.8+3.87) cm = 9.67 cm or 96.7 mm 
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Crop water use by Sesame-N as practiced by the farmer in non-polder area: 

Season:19 January, 2017 to 17 April, 2017 = 89 days 

  Soil texture: Silty clay loam 

  Bulk density = 1.38 

From 0-15 cm depth: 

At day 1, average soil moisture = (13.25+21.93)/2 % = 16.09 % 

At day 48, average soil moisture (before rain) = (4.84+18.92)/2 % = 11.88 % 

Moisture reduced = (16.09 – 11.88) % = 4.21 % 

Moisture taken up from 0-15 cm soil profile = 4.21 % ×1.38×15 cm = 0.87 cm 

At day 52, average moisture (after rain) = (24.56+29.06)/2 % = 26.81 % 

At day 59, average moisture (before rain) = (14.87+24.33)/2 % = 19.6 % 

Moisture reduced= (26.81–19.6) % = 7.21 % 

Moisture taken up from 0-15 cm soil profile = 7.21 %×1.38×15 cm = 1.49 cm 

At day 60, average moisture (after rain) = (18.16+27.5)/2 % = 22.83 % 

At day 89, average moisture = (4.06+20.8)/2 % = 12.43 % 

Moisture reduced= (22.83–12.43) % = 10.4 % 

Moisture taken up from 0-15 cm soil profile = 10.4 %×1.38×15 cm = 2.15 cm 

Total moisture taken up from 0-15 cm soil profile = (0.87+1.49+2.15) cm = 4.51 cm 

From 15-30 cm depth: 

At day 1, average soil moisture = 21.93 % 

At day 48, average soil moisture (before rain) = (18.92+20.51)/2 % = 19.72 % 

Moisture reduced = (21.93 – 19.72) % = 2.21 % 

Moisture taken up from 15-30 cm soil profile = 2.21 % ×1.38×15 cm = 0.46 cm 

At day 52, average moisture content (after rain) = (29.6+28.38)/2 % = 28.99 % 

At day 59, average moisture content (before rain) = (24.33+27.74)/2 % = 26.04 % 

Moisture reduced= (28.99–26.04) % = 2.95 % 

Moisture taken up from 0-15 cm soil profile = 2.95 %×1.38×15 cm = 0.61 cm 
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At day 60, average moisture content (after rain) = (27.5+29.61)/2 % = 28.56 % 

At day 89, average moisture content = (20.8+23.37)/2 % = 22.09 % 

Moisture reduced= (28.56–22.09) % = 6.47 %  

Moisture taken up from 0-15 cm soil profile = 6.47 % ×1.38×15 cm = 1.33 cm 

Total moisture taken up from 15-30 cm soil profile = (0.46+0.61+1.33) cm = 2.43 cm 

Total moisture taken by up from 0-30 soil profile = (4.51+2.43) cm = 6.94 cm or 69.4 mm 
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Crop water use by Mungbean-P as practiced by the farmer in Polder 30: 

Season: 17 January, 2017 to 19 March, 2017 = 63 days 

Soil texture: Silty clay 

Bulk density: 1.28 

From 0-15 cm depth: 

At day 3, average soil moisture = (21.4+29.76)/2 % = 25.58 % 

At day 13, average soil moisture (before 1st irrigation) = (18.12+28.5)/2 % = 23.31 % 

Moisture reduced = (25.58 – 23.31) % = 2.27 % 

Moisture taken up from 0-15 cm soil profile = 2.27 %×1.28×15 cm = 0.44 cm 

At day 14, average moisture (after 1st irrigation) = (23.76+29.34)/2 % = 26.55 % 

At day 23, average soil moisture (before 2nd irrigation) = (12.09+25.88)/2 % = 18.99 % 

Moisture reduced = (26.55 – 18.99) % = 7.56 % 

Moisture taken up from 0-15 cm soil profile = 7.56 %×1.28×15 cm = 1.45 cm 

At day 36, average moisture (after 2nd irrigation) = (21.74+27.95)/2 % = 24.85 % 

At day 51, average soil moisture (before rain) = (12.45+23.56)/2 % = 18 % 

Moisture reduced = (24.85 – 18) % = 6.85 % 

Moisture taken up from 0-15 cm soil profile = 6.85 % ×1.28×15 cm = 1.32 cm 

At day 56, average moisture (after rain) = (25.89+31.34)/2 % = 28.62 % 

At day 63, average moisture = (22.59+28.12)/2 % = 25.36 % 

Moisture reduced= (28.62–25.36) % = 3.26 % 

Moisture taken up from 0-15 cm soil profile = 3.26 %×1.28×15 cm = 0.63 cm 

Total moisture taken up from 0-15 cm soil profile = (0.44+1.45+1.32+0.63) cm = 3.84 cm 

From 15-30 cm depth: 

At day 3, average soil moisture = 29.76 % 

At day 13, average soil moisture (before 1st irrigation) = (28.5+29.86)/2 % = 29.18 % 

Moisture reduced = (29.76 – 29.18) % = 0.58 % 

Moisture taken up from 15-30 cm soil profile = 0.58 %×1.28×15 cm = 0.11 cm 
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At day 14, average moisture (after 1st irrigation) = (29.34+30.1)/2 % = 29.72 % 

At day 23, average soil moisture (before 2nd irrigation) = (25.88+29.34)/2 % = 27.61 % 

Moisture reduced = (29.72 – 27.61) % = 2.11 % 

Moisture taken up from 15-30 cm soil profile = 2.11 %×1.28×15 cm = 0.41 cm 

At day 36, average moisture (after 2nd irrigation) = (27.95+31.64)/2 % = 29.8 % 

At day 51, average soil moisture (before rain) = (23.56+27.89)/2 % = 25.73 % 

Moisture reduced = (29.8 – 25.73) % = 4.07 % 

Moisture taken up from 15-30 cm soil profile = 4.07 % ×1.28×15 cm = 0.78 cm 

At day 56, average moisture (after rain) = (31.34+33.54)/2 % = 32.44 % 

At day 63, average moisture = (28.12+31.64)/2 % = 29.88 % 

Moisture reduced= (32.44–29.88) % = 2.56 % 

Moisture taken up from 15-30 cm soil profile = 2.56 %×1.28×15 cm = 0.49 cm 

Total moisture taken up from 15-30 cm soil profile = (0.11+0.41+0.78+0.49) cm = 1.79 cm 

Total moisture taken by up from 0-30 soil profile = (3.84+1.79) cm = 5.63 cm or 56.3 mm 
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Crop water use by Mungbean-N as practiced by the farmer in non-polder area: 

Season: 17 January, 2017 to 18 March, 2017 = 62 days 

Soil texture: Silty clay 

Bulk density: 1.33 

From 0-15 cm depth: 

At day 3, average soil moisture = (22.7+30.21)/2 % = 26.46 % 

At day 23, average soil moisture (before irrigation) = (18.19+24.30)/2 % = 21.25 % 

Moisture reduced = (26.46 – 21.25) % = 5.21 % 

Moisture taken up from 0-15 cm soil profile = 5.21 %×1.33×15 cm = 1.04 cm 

At day 39, average moisture (after irrigation) = (23.66+27.76)/2 % = 25.71 % 

At day 51, average soil moisture (before rain) = (16.63+27.01)/2 % = 21.82 % 

Moisture reduced = (25.71 – 21.82) % = 3.89 % 

Moisture taken up from 0-15 cm soil profile = 3.89 % ×1.33×15 cm = 0.78 cm 

At day 56, average moisture (after rain) = (26.33+32.83)/2 % = 29.58 % 

At day 62, average moisture = (20.11+30.58)/2 % = 25.35 % 

Moisture reduced= (29.58–25.35) % = 4.23 % 

Moisture taken up from 0-15 cm soil profile = 4.23 %×1.33×15 cm = 0.84 cm 

Total moisture taken up from 0-15 cm soil profile = (1.04+0.78+0.84) cm = 2.66 cm 

From 15-30 cm depth: 

At day 3, average soil moisture = 30.21 % 

At day 23, average soil moisture (before irrigation) = (24.30+28.86)/2 % = 26.58 % 

Moisture reduced = (30.21 – 26.58) % = 3.63 % 

Moisture taken up from 0-15 cm soil profile = 3.63 %×1.33×15 cm = 0.72 cm 

At day 39, average moisture (after irrigation) = (27.76+31.56)/2 % = 29.66 % 

At day 51, average soil moisture (before rain) = (27.01+28.57)/2 % = 27.79 % 

Moisture reduced = (29.66 – 27.79) % = 1.87 % 

Moisture taken up from 15-30 cm soil profile = 1.87 % ×1.33×15 cm = 0.37 cm 
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At day 56, average moisture (after rain) = (32.83+33.76)/2 % = 33.3 % 

At day 62, average moisture = (30.58+31.88)/2 % = 31.23 % 

Moisture reduced= (33.3–31.23) % = 2.07 % 

Moisture taken up from 15-30 cm soil profile = 2.07 %×1.33×15 cm = 0.41 cm 

Total moisture taken up from 15-30 cm soil profile = (0.72+0.37+0.41) cm = 1.5 cm 

Total moisture taken by up from 0-30 soil profile = (2.66+1.5) cm = 4.16 cm or 41.6 mm 
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APPENDIX C: Locations of FGDs and Number of Participants 

Table 1: Location, date, time and number of participants in conducted FGDs 

Sl. 
No. 

Name of the 
location 

Polder/ Non-
polder Area GPS location Date Time 

No. of 
participants 

1 Batiaghata 
Bazar 

Polder 30 22º44’15.4”N 
89º31’01.0”E 

04/01/2017 12:10 
PM 

18 

2 Sanchibunia Polder 30 22º48’01.6”N 
89º31’49.0”E 

04/01/2017 02:45 
PM 

11 

3 Hetalbunia Polder 30 22º44’17.5”N 
89º30’11.0”E 

04/01/2017 03:30 
PM 

15 

4 Tetultala Non-polder 
Area 

22º52’06.0”N 
89º44’28.5”E 

05/01/2017 10:17 
AM 

13 

5 Lobonchora Non-polder 
Area 

22º45’47.3”N 
89º33’52.7”E 

05/01/2017 11:30 
AM 

10 

6 Hetalbunia Polder 30 22º44’31.6”N 
89º29’42.5”E 

08/02/2017 11:00 
AM 

16 

7 Batiaghata Polder 30 22º43’34.7”N 
89º30’09.3”E 

08/02/2017 02:00 
PM 

19 

8 Tetultala Non-polder 
Area 

22º45’11.9”N 
89º32’22.3”E 

09/02/2017 12:30 
PM 

12 

9 Sanchibunia Polder 30 22º44’22.2”N 
89º29’44.1”E 

11/10/2017 12.00 
PM 

10 

10 Hogolbunia Polder 30 22º44’28.8”N 
89º29’43.4”E 

11/10/2017 02.30 
PM 

8 

11 Mathabhanga Non-polder 
Area 

22º46’35.9”N 
89º33’35.7”E 

11/10/2017 04:00 
PM 

7 

12 Batiaghata 
Bazar 

Polder 30 22º44’25.4”N 
89º31’05.8”E 

04/01/2018 11:15 
AM 

15 

13 Tetultala Non-polder 
Area 

22º45’40.9”N 
89º32’17.2”E 

05/01/2018 11:30 
AM 

12 

14 Batiaghata Polder 30 22º43’23.7”N 
89º30’43.0”E 

06/02/2018 03:45 
PM 

8 

15 Hetalbunia Polder 30 22º44’25.8”N 
89º29’56.9”E 

07/02/2018 11:30 
AM 

9 

16 Tetultala Non-polder 
Area 

22º45’31.0”N 
89º32’50.5”E 

07/02/2018 12:25 
PM 

5 

Source: Field Survey, 2017-18 
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APPENDIX D: Actual Value Collection from Field Survey 

 

Table 1: Actual value collection, response to Boro Rice producing farmers in Polder 30 

নির্দেশক সমূ্পর্ে 
দুই 

তৃতীয় াংশ 
অর্ধেক 

এক 
তৃতীয় াংশ 

শূিয 

১. ম নির সমসয  আর্ে নকি  জ ি র 
সুর্  গ ককমি? 

 O    

২. ব জ র্র িতুি জ র্তর বীর্জর প্র প্যত  
ককমি? 

 O    

৩. ব জ র্র স র, কীিি শক এবাং 
কপ্ ক ম কর্ের ওষুর্ধর প্র প্যত  ককমি? 

  O   

৪. কৃনষ অনিস কের্ক কৃনষ নবষয়ক 
প্র মশে ককমি প্ ওয়    য়? 

O     

৫. চ ষ ব দ নবষয়ক প্রনশক্ষর্র্র সুর্  গ 
ককমি? 

   O  

৬. চ ষ ব র্দ আগ্রহ ককমি ে র্ক?    O  

৭. খ র্ে প্ নি ককমি ে র্ক?    O  

৮. জনমর প্ র্শ/পু্কুর্র প্ নি ককমি 
ে র্ক? 

   O  

৯. ে ভ ককমি হয়?    O  

১০. িেি ককমি হয়?   O   

১১. কসচ প্ নির সুর্  গ ককমি আর্ে?    O  

১২. কসচ প্ নির প্নরম র্ ককমি প্ ওয়  
  য়? 

   O  

১৩. ব জ রজ তকরর্র্ সুনবধ  ককমি? O     

Source: Field Survey, 2017 
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Table 2: Actual value collection, response to Mungbean producing farmers in Polder 30 

নির্দেশক সমূ্পর্ে 
দুই 

তৃতীয় াংশ 
অর্ধেক 

এক 
তৃতীয় াংশ 

শূিয 

১. ম নির সমসয  আর্ে নকি  জ ি র 
সুর্  গ ককমি? 

  O   

২. ব জ র্র িতুি জ র্তর বীর্জর প্র প্যত  
ককমি? 

 O    

৩. ব জ র্র স র, কীিি শক এবাং 
কপ্ ক ম কর্ের ওষুর্ধর প্র প্যত  ককমি? 

  O   

৪. কৃনষ অনিস কের্ক কৃনষ নবষয়ক 
প্র মশে ককমি প্ ওয়    য়? 

 O    

৫. চ ষ ব দ নবষয়ক প্রনশক্ষর্র্র সুর্  গ 
ককমি? 

   O  

৬. চ ষ ব র্দ আগ্রহ ককমি ে র্ক?  O    

৭. খ র্ে প্ নি ককমি ে র্ক?    O  

৮. জনমর প্ র্শ/পু্কুর্র প্ নি ককমি 
ে র্ক? 

   O  

৯. ে ভ ককমি হয়?  O    

১০. িেি ককমি হয়?  O    

১১. কসচ প্ নির সুর্  গ ককমি আর্ে?    O  

১২. কসচ প্ নির প্নরম র্ ককমি প্ ওয়  
  য়? 

   O  

১৩. ব জ রজ তকরর্র্ সুনবধ  ককমি?  O    

Source: Field Survey, 2017 
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Table 3: Actual value collection, response to Sesame producing farmers in Polder 30 

নির্দেশক সমূ্পর্ে 
দুই 

তৃতীয় াংশ 
অর্ধেক 

এক 
তৃতীয় াংশ 

শূিয 

১. ম নির সমসয  আর্ে নকি  জ ি র 
সুর্  গ ককমি? 

 O    

২. ব জ র্র িতুি জ র্তর বীর্জর প্র প্যত  
ককমি? 

  O   

৩. ব জ র্র স র, কীিি শক এবাং 
কপ্ ক ম কর্ের ওষুর্ধর প্র প্যত  ককমি? 

 O    

৪. কৃনষ অনিস কের্ক কৃনষ নবষয়ক 
প্র মশে ককমি প্ ওয়    য়? 

   O  

৫. চ ষ ব দ নবষয়ক প্রনশক্ষর্র্র সুর্  গ 
ককমি? 

   O  

৬. চ ষ ব র্দ আগ্রহ ককমি ে র্ক? O     

৭. খ র্ে প্ নি ককমি ে র্ক?    O  

৮. জনমর প্ র্শ/পু্কুর্র প্ নি ককমি 
ে র্ক? 

   O  

৯. ে ভ ককমি হয়?  O    

১০. িেি ককমি হয়? O     

১১. কসচ প্ নির সুর্  গ ককমি আর্ে?   O   

১২. কসচ প্ নির প্নরম র্ ককমি প্ ওয়  
  য়? 

   O  

১৩. ব জ রজ তকরর্র্ সুনবধ  ককমি? O     

Source: Field Survey, 2017 
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Table 4: Actual value collection, response to Boro Rice producing farmers in Non-
Polder area 

নির্দেশক সমূ্পর্ে 
দুই 

তৃতীয় াংশ 
অর্ধেক 

এক 
তৃতীয় াংশ 

শূিয 

১. ম নির সমসয  আর্ে নকি  জ ি র 
সুর্  গ ককমি? 

 O    

২. ব জ র্র িতুি জ র্তর বীর্জর প্র প্যত  
ককমি? 

 O    

৩. ব জ র্র স র, কীিি শক এবাং 
কপ্ ক ম কর্ের ওষুর্ধর প্র প্যত  ককমি? 

O     

৪. কৃনষ অনিস কের্ক কৃনষ নবষয়ক 
প্র মশে ককমি প্ ওয়    য়? 

O     

৫. চ ষ ব দ নবষয়ক প্রনশক্ষর্র্র সুর্  গ 
ককমি? 

  O   

৬. চ ষ ব র্দ আগ্রহ ককমি ে র্ক?  O    

৭. খ র্ে প্ নি ককমি ে র্ক?  O    

৮. জনমর প্ র্শ/পু্কুর্র প্ নি ককমি 
ে র্ক? 

  O   

৯. ে ভ ককমি হয়?    O  

১০. িেি ককমি হয়?  O    

১১. কসচ প্ নির সুর্  গ ককমি আর্ে?  O    

১২. কসচ প্ নির প্নরম র্ ককমি প্ ওয়  
  য়? 

O     

১৩. ব জ রজ তকরর্র্ সুনবধ  ককমি?   O   

Source: Field Survey, 2017 
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Table 5: Actual value collection, response to Mungbean producing farmers in Non-
Polder area 

নির্দেশক সমূ্পর্ে 
দুই 

তৃতীয় াংশ 
অর্ধেক 

এক 
তৃতীয় াংশ 

শূিয 

১. ম নির সমসয  আর্ে নকি  জ ি র 
সুর্  গ ককমি? 

  O   

২. ব জ র্র িতুি জ র্তর বীর্জর প্র প্যত  
ককমি? 

 O    

৩. ব জ র্র স র, কীিি শক এবাং 
কপ্ ক ম কর্ের ওষুর্ধর প্র প্যত  ককমি? 

 O    

৪. কৃনষ অনিস কের্ক কৃনষ নবষয়ক 
প্র মশে ককমি প্ ওয়    য়? 

O     

৫. চ ষ ব দ নবষয়ক প্রনশক্ষর্র্র সুর্  গ 
ককমি? 

    O 

৬. চ ষ ব র্দ আগ্রহ ককমি ে র্ক?   O   

৭. খ র্ে প্ নি ককমি ে র্ক?  O    

৮. জনমর প্ র্শ/পু্কুর্র প্ নি ককমি 
ে র্ক? 

 O    

৯. ে ভ ককমি হয়?   O   

১০. িেি ককমি হয়?   O   

১১. কসচ প্ নির সুর্  গ ককমি আর্ে?  O    

১২. কসচ প্ নির প্নরম র্ ককমি প্ ওয়  
  য়? 

O     

১৩. ব জ রজ তকরর্র্ সুনবধ  ককমি?    O  

Source: Field Survey, 2017 
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Table 6: Actual value collection, response to Sesame producing farmers in Non-Polder 
area 

নির্দেশক সমূ্পর্ে 
দুই 

তৃতীয় াংশ 
অর্ধেক 

এক 
তৃতীয় াংশ 

শূিয 

১. ম নির সমসয  আর্ে নকি  জ ি র 
সুর্  গ ককমি? 

  O   

২. ব জ র্র িতুি জ র্তর বীর্জর প্র প্যত  
ককমি? 

  O   

৩. ব জ র্র স র, কীিি শক এবাং 
কপ্ ক ম কর্ের ওষুর্ধর প্র প্যত  ককমি? 

 O    

৪. কৃনষ অনিস কের্ক কৃনষ নবষয়ক 
প্র মশে ককমি প্ ওয়    য়? 

 O    

৫. চ ষ ব দ নবষয়ক প্রনশক্ষর্র্র সুর্  গ 
ককমি? 

   O  

৬. চ ষ ব র্দ আগ্রহ ককমি ে র্ক?   O   

৭. খ র্ে প্ নি ককমি ে র্ক?  O    

৮. জনমর প্ র্শ/পু্কুর্র প্ নি ককমি 
ে র্ক? 

 O    

৯. ে ভ ককমি হয়?   O   

১০. িেি ককমি হয়?  O    

১১. কসচ প্ নির সুর্  গ ককমি আর্ে?   O   

১২. কসচ প্ নির প্নরম র্ ককমি প্ ওয়  
  য়? 

O     

১৩. ব জ রজ তকরর্র্ সুনবধ  ককমি?   O   

Source: Field Survey, 2017 
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Table 7: Actual value collection, response to Aman Rice producing farmers in Polder 30 

নির্দেশক সমূ্পর্ে 
দুই 

তৃতীয় াংশ 
অর্ধেক 

এক 
তৃতীয় াংশ 

শূিয 

১. ম নির সমসয  আর্ে নকি  জ ি র 
সুর্  গ ককমি? 

 O    

২. ব জ র্র িতুি জ র্তর বীর্জর প্র প্যত  
ককমি? 

O     

৩. ব জ র্র স র, কীিি শক এবাং 
কপ্ ক ম কর্ের ওষুর্ধর প্র প্যত  ককমি? 

 O    

৪. কৃনষ অনিস কের্ক কৃনষ নবষয়ক 
প্র মশে ককমি প্ ওয়    য়? 

O     

৫. চ ষ ব দ নবষয়ক প্রনশক্ষর্র্র সুর্  গ 
ককমি? 

   O  

৬. চ ষ ব র্দ আগ্রহ ককমি ে র্ক?   O   

৭. খ র্ে প্ নি ককমি ে র্ক? O     

৮. জনমর প্ র্শ/পু্কুর্র প্ নি ককমি 
ে র্ক? 

O     

৯. ে ভ ককমি হয়?  O    

১০. িেি ককমি হয়?  O    

১১. কসচ প্ নির সুর্  গ ককমি আর্ে? O     

১২. কসচ প্ নির প্নরম র্ ককমি প্ ওয়  
  য়? 

O     

১৩. ব জ রজ তকরর্র্ সুনবধ  ককমি? O     

Source: Field Survey, 2017-18 
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Table 8: Actual value collection, response to Aman Rice producing farmers in Non-
Polder area 

নির্দেশক সমূ্পর্ে 
দুই 

তৃতীয় াংশ 
অর্ধেক 

এক 
তৃতীয় াংশ 

শূিয 

১. ম নির সমসয  আর্ে নকি  জ ি র 
সুর্  গ ককমি? 

 O    

২. ব জ র্র িতুি জ র্তর বীর্জর প্র প্যত  
ককমি? 

 O    

৩. ব জ র্র স র, কীিি শক এবাং 
কপ্ ক ম কর্ের ওষুর্ধর প্র প্যত  ককমি? 

O     

৪. কৃনষ অনিস কের্ক কৃনষ নবষয়ক 
প্র মশে ককমি প্ ওয়    য়? 

O     

৫. চ ষ ব দ নবষয়ক প্রনশক্ষর্র্র সুর্  গ 
ককমি? 

  O   

৬. চ ষ ব র্দ আগ্রহ ককমি ে র্ক?  O    

৭. খ র্ে প্ নি ককমি ে র্ক? O     

৮. জনমর প্ র্শ/পু্কুর্র প্ নি ককমি 
ে র্ক? 

O     

৯. ে ভ ককমি হয়?   O   

১০. িেি ককমি হয়?   O   

১১. কসচ প্ নির সুর্  গ ককমি আর্ে? O     

১২. কসচ প্ নির প্নরম র্ ককমি প্ ওয়  
  য়? 

O     

১৩. ব জ রজ তকরর্র্ সুনবধ  ককমি?   O   

Source: Field Survey, 2017-18 
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APPENDIX E: Standardized Value Calculation from Actual Value  

Table 1: Standardized value calculation, response to Boro Rice, Mungbean and Sesame 
producing farmers in polder area 

 

Assets Indicators Boro Rice Mungbean Sesame 

Actual  

value   

Standard 

value   

Actual 

value   

Standard 

value  

Actual 

value  

Standard 

value  

Social 

Access to soil 
information 0.67 0.51 0.50 0.50 0.67 0.51 

Availability of 
effective extension 
services 

0.67 0.51 0.67 1.00 0.50 0.25 

Availability of new 
varieties in the 
market 

0.50 0.25 0.50 0.50 0.67 0.51 

Availability of 
fertilizer and 
pesticides in the 
market 

1.00 1.00 0.67 1.00 0.33 0.00 

Human 

Training of the 
farmers 0.33 0.00 0.33 0.00 0.33 0.00 

Motivation  of the 
farmers 0.33 0.00 0.67 1.00 1.00 1.00 

Natural 

Canal  irrigation 
water 0.33 0.00 0.33 0.00 0.33 0.00 

OFR/Pond irrigation 
water 0.33 0.00 0.33 0.00 0.33 0.00 

Financial 
Profit 0.33 0.00 0.67 1.00 0.67 0.51 

Yield 0.50 0.25 0.67 1.00 1.00 1.00 

Physical 

Access to marketing 
network 0.33 0.00 0.33 0.00 0.50 0.25 

Irrigation water 
facility 0.33 0.00 0.33 0.00 0.33 0.00 

Amount of irrigation 
water 1.00 1.00 0.67 1.00 1.00 1.00 

Source: Author’s Calculation, 2017-18 
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For example,  

For Boro Rice producing farmers in polder area, the indicator is access to soil information, 
where 

Actual value = 0.67 

Minimum value = 0.33 

And maximum value = 1.00 

From equation 7, 

Index value (standardized value) = 
 Actual value−minimum value

Maximum value−minimum value
                                

 

 So, the standardized value of the above indicator is 0.51 

Calculation of Table 5.7: 

From Table 5.3, the weighing of the indicator is 0.07  

From equation 8,  

FLSI = (Ssvi × Wi) + (Hsvi × Wii) + (Nsvi × Wiii) + (Fsvi × Wiv) + (Psvi × Wv)                  

Now, the standardized value of social asset sub-index (one indicator) 

 = The standardized value of the indicator * the weighing of the indicator 

= 0.51 × 0.07 

=0.04 

Thus, the each indicator has been calculated. 

Calculation of Table 5.9: 

From Table 5.3, the social assets value for Boro rice including four indicators 

 = 0.04 + 0.01 + 0.01 + 0.06 = 0.12 

Thus each assets has been calculated for the respective crops. 
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Table 2: Standardized value calculation, response to Boro Rice, Mungbean and Sesame 
producing farmers in non-polder area 

 

Assets Indicators Boro Rice Mungbean Sesame 

Actual 

value   

Standard 

value   

Actual 

value   

Standard 

value  

Actual 

value  

Standard 

value  

Social 

Access to soil 
information 0.67 0.51 0.50 0.50 0.50 0.25 

Availability of 
effective extension 
services 

0.67 0.51 0.67 0.67 0.50 0.25 

Availability of new 
varieties in the market 1.00 1.00 0.67 0.67 0.67 0.51 

Availability of 
fertilizer and 
pesticides in the 
market 

1.00 1.00 1.00 1.00 0.67 0.51 

Human 

Training of the 
farmers 0.50 0.25 0.00 0.00 0.33 0.00 

Motivation  of the 
farmers 0.67 0.51 0.50 0.50 0.50 0.25 

Natural 
 Canal  irrigation water  0.67 0.51 0.67 0.67 0.67 0.51 
 OFR/Pond irrigation 
water 0.50 0.25 0.67 0.67 0.67 0.51 

Financial 
Profit    0.33 0.00 0.50 0.50 0.50 0.25 
Yield 0.67 0.51 0.50 0.50 0.67 0.51 

Physical 

Access to marketing 
network 0.67 0.51 0.67 0.67 0.50 0.25 

Irrigation water 
facility 1.00 1.00 1.00 1.00 1.00 1.00 

Amount of irrigation 
water 0.50 0.25 0.33 0.33 0.50 0.25 

Source: Author’s Calculation, 2017-18 
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Table 3: Standardized value calculation, response to Aman Rice producing farmers in polder 
area 

 

Assets Indicators Aman Rice 

Actual 

value   

Standard 

value   

Social 

Access to soil information 0.67 0.51 

Availability of effective extension 
services 1.00 1.00 

Availability of new varieties in the 
market 0.67 0.51 

Availability of fertilizer and 
pesticides in the market 1.00 1.00 

Human 
Training of the farmers 0.33 - 

Motivation of the farmers 0.50 0.25 

Natural 
Canal irrigation water 1.00 1.00 

OFR/Pond irrigation water 1.00 1.00 

Financial 
Profit 0.67 0.51 

Yield 0.67 0.51 

Physical 

Access to marketing network 1.00 1.00 

Irrigation water facility 1.00 1.00 

Amount of irrigation water 1.00 1.00 

Source: Author’s Calculation, 2017-18 
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Table 4: Standardized value calculation, response to Aman Rice producing farmers in non-
polder area 

 

Assets Indicators Aman Rice 

Actual 

value   

Standard 

value   

Social 

Access to soil information 0.67 0.51 

Availability of effective extension 
services 0.67 0.51 

Availability of new varieties in the 
market 1.00 1.00 

Availability of fertilizer and pesticides in 
the market 1.00 1.00 

Human 

Training of the farmers 0.50 0.25 

Motivation of the farmers 0.67 0.51 

Natural 
 Canal irrigation water  0.67 0.51 
 OFR/Pond irrigation water 1.00 1.00 

Financial 
Profit    0.50 0.25 
Yield 0.50 0.25 

Physical 

Access to marketing network 0.50 0.25 

Irrigation water facility 1.00 1.00 

Amount of irrigation water 1.00 1.00 

Source: Author’s Calculation, 2017-18 
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APPENDIX F: Standardized Value Calculation for Livelihood Pentagon 

Table 1: Standardized value calculation for pentagon, response to Boro rice, Mungbean and Sesame 
producing farmers in polder area 

Assets Indicators Boro rice Mungbean Sesame 

Actual  
value 

Standard 
value 

Actual 
value 

Standard 
value 

Actual 
value 

Standard 
value 

Social 

Access to soil 
information 0.67 0.26 0.50 0.19 0.67 0.26 

Availability of 
effective extension 
services 

0.67 0.07 0.67 0.07 0.50 0.06 

Availability of new 
varieties in the 
market 

0.50 0.08 0.50 0.08 0.67 0.11 

Availability of 
fertilizer and 
pesticides in the 
market 

1.00 0.33 0.67 0.22 0.33 0.11 

Human 

Training of the 
farmers 0.33 0.26 0.33 0.26 0.33 0.26 

Motivation  of the 
farmers 0.33 0.07 0.67 0.13 1.00 0.20 

Natural 

Canal  irrigation 
water  

0.33 0.25 0.33 0.25 0.33 0.25 

 OFR/Pond 
irrigation water 0.33 0.08 0.33 0.08 0.33 0.08 

Financial 
Profit    0.33 0.14 0.67 0.29 0.67 0.29 

Yield 0.50 0.29 0.67 0.38 1.00 0.57 

Physical 

Access to marketing 
network 

0.33 0.09 0.33 0.09 0.50 0.14 

Irrigation water 
facility 

0.33 0.11 0.33 0.11 0.33 0.11 

Amount of irrigation 
water 

1.00 0.39 0.67 0.26 1.00 0.39 

Source: Author’s Calculation, 2017-18 
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For example,  

For Boro rice producing farmers in Polder 30, the indicator is access to soil information, where the 

standard value of the above indicator is 0.51 from the equation 7 (APPENDIX-E), 

From Table 5.3, the weighing of the indicator is 0.07 and total weight of the social assets is 0.18 

Now, for the pentagon the standardized value of social asset (one indicator) 

 = The standard value of the indicator × 
 the weighing of the indicator

 total weight of the social assets
 

= 0.51 × 
 0.07
0.18  

=0.26 

Thus, each indicator has been calculated for the pentagon. 
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Table 2: Standardized value calculation for pentagon, response to Boro rice, Mungbean and Sesame 
producing farmer in non-polder area 

Assets Indicators Boro rice Mungbean Sesame 

Actual 
value 

Standar
d value 

Actual 
value 

Standar
d value 

Actual 
value 

Standar
d value 

Social 

Access to soil 
information 

0.67 0.21 0.50 0.16 0.50 0.16 

Availability of 
effective extension 
services 

0.67 0.04 0.67 0.04 0.50 0.03 

Availability of new 
varieties in the 
market 

1.00 0.44 0.67 0.29 0.67 0.29 

Availability of 
fertilizer and 
pesticides in the 
market 

1.00 0.19 1.00 0.19 0.67 0.13 

Human 

Training of the 
farmers 0.50 0.38 0.00 0.00 0.33 0.25 

Motivation  of the 
farmers 0.67 0.17 0.50 0.13 0.50 0.13 

Natural 

 Canal  irrigation 
water  0.67 0.37 0.67 0.37 0.67 0.37 

 OFR/Pond 
irrigation water 0.50 0.22 0.67 0.30 0.67 0.30 

Financial 
Profit    0.33 0.18 0.50 0.28 0.50 0.28 

Yield 0.67 0.30 0.50 0.23 0.67 0.30 

Physical 

Access to 
marketing network 0.67 0.12 0.67 0.12 0.50 0.09 

Irrigation water 
facility 1.00 0.48 1.00 0.48 1.00 0.48 

Amount of 
irrigation water 0.50 0.17 0.33 0.11 0.50 0.17 

Source: Author’s Calculation, 2017-18 
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Table 3: Standardized value calculation for pentagon, response to Aman rice producing farmers in 
polder area 

Assets Indicators Aman rice 

Actual  value Standard value 

Social 

Access to soil information 0.67 0.08 

Availability of effective 
extension services 1.00 0.42 

Availability of new 
varieties in the market 0.67 0.14 

Availability of fertilizer and 
pesticides in the market 1.00 0.25 

Human 
Training of the farmers 0.33 0.23 

Motivation  of the farmers 0.50 0.16 

Natural 
Canal  irrigation water  1.00 0.50 

 OFR/Pond irrigation water 1.00 0.50 

Financial 
Profit    0.67 0.34 

Yield 0.67 0.33 

Physical 

Access to marketing 
network 1.00 0.53 

Irrigation water facility 1.00 0.47 

Amount of irrigation water 1.00 - 

Source: Author’s Calculation, 2017-18 

 

  



124 
 

Table 4: Standardized value calculation for pentagon, response to Aman rice producing farmer in 
non-polder area 

Assets Indicators Aman rice 

Actual value Standard value 

Social 

Access to soil information 0.67 0.08 

Availability of effective 
extension services 0.67 0.13 

Availability of new 
varieties in the market 1.00 0.35 

Availability of fertilizer and 
pesticides in the market 1.00 0.35 

Human 
Training of the farmers 0.50 0.30 

Motivation  of the farmers 0.67 0.27 

Natural 
 Canal  irrigation water  0.67 - 

 OFR/Pond irrigation water 1.00 1.00 

Financial 
Profit    0.50 0.30 

Yield 0.50 0.20 

Physical 

Access to marketing 
network 0.50 0.36 

Irrigation water facility 1.00 0.14 

Amount of irrigation water 1.00 0.14 

Source: Author’s Calculation, 2017-18 
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