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Abstract: A study was conducted to assess the salinity dynamics of soil and irrigation fresh water and to 
explore how these are impacting the cropping patterns of five selected areas, namely, Karaibaria, 
ChhotaBagi, Barabagi, Nishanbaria and Sonakata under Taltoli upazila of Barguna district. To determine 
the salinity dynamics of soil, samples were collected from three ecosystems viz., crop land, fallow land 
and river bank of the five given locations while for determining salinity dynamics of irrigation water, 
samples were collected from three rivers during high and ebb tides. Samples of both soil and water were 
collected at a 30 days interval. The highest soil and water salinity were recorded at the Nishanbaria point 
with the value of (2.81 dSm-1) and (20.29 dSm-1) respectively in the month of May. And the least amount 
of soil and water salinity were found at the Barabagi (0.73 dSm-1) and Karaibaria (0.38 dSm-1) points 
respectively in the month of July.  Noticeably, at all the points both soil and water salinity decrease in the 
end of the month of May, predominantly, due to the commencement of the monsoon precipitation. Field 
observation, questionnaire survey (QS), FGDs, KIIs and intensive literature reviews, among others, were 
carried out to figure out the existing cropping patterns and to explore how salinity impacts cropping 
patterns in the study area. Around forty-six years’ (1970–2015) data regarding the cropping patterns and 
systems were used for analyzing the trend of cropping patterns. It has been found that the cropping 
patterns were modified by local farmers due to climate change impacts, in particular, owing to intrusion 
of saline water in soil and irrigation fresh water for roughly the last 1 and ½ decades; therefore, gross rice 
production has declined sharply in the study areas. Moreover, this study revealed that in the past, the 
cropping pattern was mostly rice based (T. Aman, Aus and Boro), where T. Aman was the most 
prominent one. But recent observations unveil that the rice cropping areas are exchanged with other 
crops like seasonal vegetables, pulses, cash crops etc., mainly due to the changes of salinity levels in soil 
and irrigation fresh water. The highest net income was secured from the cropping pattern of Aus - T. 
Aman- Rabi (33,601 Tkha-1) and the lowest net income was obtained from the cropping pattern of 
Fallow - T. Aman – Fallow (15,707 Tkha-1). Among the entire cropping patterns, Aus - T. Aman – Rabi 
was found as the best and suitable for the research area. Finally, this study suggests to scale up some 
adaptation strategies that have already been used by the local farmers to cope with the changing 
conditions such as increased use of salt- and tidal flooding/submergence tolerant varieties, floating bed 
vegetable cultivation, and ditch-dyke cropping system (mainly for vegetables), which can eventually 
reduce vulnerabilities and increase food security over the region. 
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Introduction
Like other parts of the country of Bangladesh, the lives and livelihoods of coastal communities 
are largely dependent on various agricultural crops, mainly on rice; therefore agriculture 
dominates. It is well agreed that agriculture is one of the most vulnerable and frontline sectors to 
be affected by climate change induced impacts like salinity intrusion in soil and irrigation fresh 
water, among others, in the southern coastal part of Bangladesh. Increasing salinity, both in soil 
and fresh irrigation water, is likely to hamper the gross agricultural production in the coastal 
region of Bangladesh (Kabir et al., 2018). Currently cultivated crops, in particularly, various rice 
varieties might not be able to withstand against the growing amount of salinity levels or at least 
gross rice production will be compromised to an extent (BBS, 2020; Gaydon et al., 2021; Islam 
et al., 2021). According to IPCC (2007), due to climate change induced impacts rice and wheat 
production may fall by 10% and 30% respectively by 2050 in Bangladesh.
While cropping pattern is highly a dynamic process, and it varies over time and space for a 
particular region; and various factors, like physical, social, economic, cultural, technological 
and environmental, act as a catalyst for changing the cropping pattern of a region (Shaibur et al., 
2018). However, the physical environment of a region limits the choice of particular crops 
altogether or by reducing their level remarkably in most of the situations (Abdullah, 2018). 
Generally, rice is the dominant cropping pattern throughout the country along with two-, three-, 
and sometimes four-, crop combinations are found (Islam et al., 2020). Aus, Aman (transplanted 
and broadcast), and Boro are the predominantly cultivated rice varieties along with other crops 
like wheat, vegetables, fruits, jute, potatoes etc.. Studies show that, so far, salinity has done 
tremendous losses and long term negative consequences on overall agricultural growth and 
production in the southern coastal region of Bangladesh (Alam et al., 2017).
Varying degrees of salinity, both in soil and irrigation fresh water, affects the cultivable lands in 
southern coastal districts of Bangladesh (Al-Mamun et al., 2018). Due to the salinity, unviable 
environment and hydrological conditions prevails; therefore, it limits the average crop production 
throughout the year of a region. Coastal inundation during wet season (June-October), 
submergence of agricultural land by saline storm surges water for prolonged period, and various 
movement (lateral and upward) of saline affected sea water towards inland during dry season 
(November-May), are the key factors, among others, positively contribute to the development 
and progression of soil and fresh irrigation water salinity in coastal region (Ali, 2012).
There is a good amount of literature that has discussed the adverse impacts of salinity on 
various crops, mainly on rice; along with how salinity prevents growth, germination and 
causing browning effects of paddy fields (Gain, 1995), and reduction of rice production (Ali, 
2006). For instance, according to Chaaffey et al. (1985), rice production had declined by 10% 
and 50% due to salinity greater than 20,000 mS/cm and 48,000 mS/cm, respectively. Moreover, 
various climate-induced hazards (i.e., coastal flooding, drought, storm surges, high tides, sea 
level rise etc.) can severely impact the existing cropping patterns, and drastically reduce the 
crop productivity. 
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For example, Haque et al. (2016) found that there was around 698,391 tonnes Aman rice and 
1,446 acres of Boro seedbed damaged owing to the devastating effects of cyclone Sidr in 2007. 
Boromthanarat (1995) revealed that due to varying degrees of salinity, rice production is 
decreasing at high rates in the southern coastal region. According to Ahmed (2003), due to 
salinity, there are 19 out 40 varieties have been extinct while 45 varieties have become rare. 
Salinity is also responsible for the lower rate of terminative energy and germination of some 
plants (Ashraf et al., 2002; Rashid et al., 2004). Furthermore, it has caused increase amount of 
insect and disease infestation cases in crop fields in the southern coastal region of Bangladesh 
(Miah et al., 2004). All of these phenomena ultimately affect the cropping pattern of the region 
over a time. Moreover, Karim et al. (1990) stated that, due to the lacking of good-quality 
irrigation water and excessive soil salinity, most saline affected lands remain fallow in dry 
season (January to May). Usually, it is believed that a major constraint for lower level of land 
use and low cropping intensity in the coastal region is due to soil salinity (Rahman et al., 2001; 
Haque, 2007). Additionally, salinity in coastal arable lands is worsening the gross crop 
production scenario as well (Islam et al., 2020). 
Whereas, in Bangladesh, some studies (Jodder et al., 2016; Al-Mamun et al., 2018; Sikder et 
al., 2014; Rahman et al., 2015; Alam et al., 2017; Rokonuzzaman et al., 2018; Huq et al., 2015; 
Abedin et al., 2013; Harun-ur-Rashid et al., 2007) have been done on climate change effects or 
impacts on the agriculture sector where particular attention was given to vulnerability 
identification and assessment and largely on adaptation strategies. While couple of studies 
(Shaibur et al., 2018; Hossain et al., 2018; Rasel et al., 2013; Rahman et al., 2011; Ali, 2012; 
Hajong et al., 2021; Baten et al., 2017; Khanom, 2016; Shammi et al., 2017; Haque, 2006; 
Islam et al., 2020; Jamil et al., 2020) have been conducted with particular focus on salinity 
impacts on cropping patterns of the broader south-western region of Bangladesh. In those 
studies, predominantly, current adaptation strategies were discussed and highlighted. However, 
climate change induced impacts; for example, impacts of varying degrees of salinity in soil and 
freshwater and their impacts on agricultural cropping pattern, in particular, for frequent disaster 
affected and disaster hotspot micro-region of coastal areas remain under-investigated. 
Assessment of impacts of rising salinity on cropping pattern in frequently affected disaster 
prone southern coastal region of Bangladesh will facilitate the government and policy makers 
to address the issues with time befitting manner and, thus help to improve livelihood conditions 
of farmers of that regions. With that perspective in consideration, the southern exposed coastal 
upazila called Taltoli under Barguna district has been selected as the representative and 
appropriate location for conducting this research, which is highly susceptible to numerous 
natural disasters (i.e., river bank erosion, tropical cyclone, storm surges/tidal surges, high tides, 
drought, hail storm, pest infestation) and saline water intrusion due to the propensity of sea 
level rise and cyclone driven storm surges (i.e., Sidr 2007, Aila 2009) and tidal flooding.  The 
primary objectives of the study were to assess the salinity dynamics of soil and irrigation fresh 
water at various selected points; to figure out the existing cropping patterns; to explore how the 
cropping patterns (e.g., past and existing) are impacted by salinity; and to find out the major 
adaptation and mitigation strategies used by local farmers for the selected study areas.
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Materials and Methods
Selection of the study area
Being a part of the southern coastal region of Bangladesh, the study area is extremely 
vulnerable to intrusion of salinity both in soil and fresh irrigation water. In addition, due to its 
close proximity to the Bay of Bengal, the area is considered as a disaster hotspot. All of these 
vulnerabilities of the study area to disaster and climate changes create profound and 
far-reaching negative consequences on socio-economic conditions, agricultural cropping 
patterns, crop production and lives and livelihood means of the local community. 
Aforementioned facts and realities drove the researchers to select this upazila (selected 
locations are marked in Fig. 1) as the study area. Moreover, the selected areas represent the 
main sorts of farming systems that are currently being practiced in the southern coastal region 
of Bangladesh. Furthermore, extensive literature studies and secondary data suggest that no 
past studies have been done concerning salinity impacts on cropping patterns in this upazila. 
Hence, the researchers have considered this upazila as the study area to provide a basis for 
investigating the likely impacts of salinity on cropping patterns and crop production. 

Collection of data and data analysis
Data regarding the past and present cropping patterns of the selected study areas were collected 
by employing mixed methods of data collection techniques where both qualitative and 
quantitative approaches were used to collect and analyze data. 

Fig. 1: Study area map illustrating the selected locations and sampling points
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The various primary sources used like in-depth observation and study; interviewing; transect 
walk; key informant’s interview (KII); focus group discussions (FGDs) etc. from the farmers 
and communities, soil and water samples testing to measure salinity dynamics and secondary 
sources like national dailies, BBS’ agricultural census, journal articles, relevant books, 
websites, upazila agriculture office (AEO), scientific articles, policy and strategic paper etc..  
Extensive review of secondary literatures helped to collect and analyze the earlier cropping 
patterns of the study areas. In addition, it assisted to get the past years salinity levels scenarios 
and what sorts of impacts it had possessed on agriculture, in particular on cropping patterns. 
In-depth observations and transect walk throughout the all selected study areas helped to gain 
clear understanding of the locality and its natural resources, land use, various aspects related to 
agriculture and livelihoods, local problems, prospects etc.. To understand the farmers’ 
perception of and knowledge on how salinity intrusion in soil and irrigation fresh water impacts 
on cropping pattern for the study area, a list of 250 farmers was prepared in advance by the 
researchers from the selected study locations and considered as the sample population of the 
study. However, 40% of the total population was randomly selected by using a random simple 
sampling method as the sample size for this study.  Thus, the actual cohort of the respondents 
was 100. Besides, four FGDs were conducted comprising of both male and female farmers that 
helped to collect a bunch of data within a limited time span.  The participants of the FGDs were 
encompassed of 48 people, 12 in each FGD, including subsistence farmer, small landholders 
and sharecroppers. The participants were asked some key questions based on the primary 
objectives of the research such as their perception of salinity problem on local agricultural 
cropping patterns and crop production, major crops cultivated, changes in crop production rate 
(mainly T. Aman, Aus and Boro rice) over time, main constraints they have faced to practice 
agriculture in a changing climate, and common adaptation and mitigation techniques they used 
at local level. Furthermore, FGDs helped to gain thorough knowledge and understanding about 
cropping patterns, occupational changes and farmers’ future plan for cultivation. Additionally, 
it helped to understand how the current climate change, in particular, salinity intrusion in soil 
and fresh water irrigation impacted the cropping pattern and system of the areas.
KIIs were conducted with different professionals, who had subject matter knowledge, 
experiences and expertise, for better experiencing the true gradual impact of salinity on 
cropping pattern in study area. Five key informants were interviewed where two from PSTU, 
one from AEO, Barguna, one from SRDI and one from BMD, Kalapara office. Participants of 
KII were interviewed physically and over telephone by using a semi-structured questionnaire. 
Alongside the findings from the questionnaire, their comments and suggestions were also 
regarded as a good input for fulfilling the objectives of this research. 
The data in respect of electrical conductivity (EC) were analyzed statistically by the computer 
using statistical package program MstatC developed by Russel (1986). The means of all 
treatments were calculated and analysis of variance for all characters was performed using the 
“F” test. The significance of the mean difference was evaluated by using Duncan's Multiple 
Range Test (DMRT) at the 5% probability level (Gomez et al., 1984). The electrical conductivity 
of the soil extract was determined using an EC meter (calibrated with 0.01 N KCl solution).  
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EC results were expressed in deciSimens per meter (dSm-1). This unit is same as mili mosh 
cm-1 (Biswas et al., 1987) at 25oC, which was calculated by using the following formula:  ECe 
= Ect × Ft 

Where, 
ECe = Electrical conductivity of the soil extract (at 25o C) 
Ect   = Electrical conductivity of the soil extract (at 1o C) 
Ft = Temperature correction factor (at 1o C)

 
Results and Discussion

Soil and water sample of various locations: The percentage of electrical conductivity (EC) of 
both soil and water samples significantly varied with locations (Appendix I and II).

Electrical conductivity (EC) of the soil: The highest soil EC (2.81 dSm-1) was recorded at the 
location of Nishanbaria which is followed by 1.44, 1.23 and 0.85 dSm-1 in Sonakata, 
Karaibaria and ChhotaBagi respectively. The lowest soil EC (0.73 dSm-1) was found at the 
location Barabagi (Appendix II. [Table (A)]). This was probably due to higher exposure of 
Nishanbaria and Sonakata to saline water of the Bay of Bengal. Similar results were obtained 
by Anwar (1993) with the advancement towards the coast of Bay of Bengal.  

Ecosystem: The percentage of EC significantly varied with ecosystems (Appendix I).

Electrical conductivity (EC) of the soil of different ecosystems: The electrical conductivity 
of the soil significantly varied with ecosystem. The highest EC (1.86 dSm-1) was recorded in 
the river bank ecosystem which is followed by 1.20 and 1.18 dSm-1 in crop land and fallow 
land ecosystems respectively. EC value of the fallow land ecosystem (1.18 dSm-1) and crop 
land ecosystem (1.20 dSm-1) was statistically identical (Appendix II. [Table (B)]). The salinity 
of river bank soil was significantly higher due to exposure of that soil with saline river water. 

Hazards and crop calendar of the study area: Alike other coastal districts of the country, 
Barguna is frequently affected by multiple natural disasters like tropical cyclone, river bank 
erosion, cyclone driven storm surges, coastal flooding and surges, salinity intrusion in soil and 
water, high tides, agricultural drought, hail storm, pest infestation, variability of temperature and 
rainfall etc. (Fig. 2), predominantly due to its geographical settings and geophysical characteristics 
and presence of various socio-economic vulnerabilities like over population density, high level of 
chronic poverty, over dependence on natural resources base for livelihoods, lower literacy rate, 
low households incomes, fragile coastal infrastructures, lack of time befitting policy, policy 
conflicts and so on so forth. The study area which has multiple existing vulnerabilities to various 
disasters, the contemporary climate change is acting as an added pressure to increase the 
frequency, magnitude and intensity of various natural disasters profiles. Each and every year, 
numerous disasters cause widespread loss of lives and number of injuries, damage of assets and 
properties, infrastructure and degrade the entire environment and thus disrupt the integrity of the 
region (e.g., cyclone Sidr 2007 and Aila 2009). Due to changes in fresh water availability and 
various salinity levels, as well as more sudden climatic events, tidal inundation, and water logging, 
traditional agricultural cropping patterns are facing enormous challenges. 
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A large number of coastal populations lack the information on climate, crop improvement, and 
diverse livelihoods to pursue adaptive practices. Specifically, the marginalized and landless 
coastal individuals with limited access to natural, social, and institutional resources provided by 
local governments are losing their adaptive capacity over time. Fig. 2 also shows that, there is 
high level salinity problem in soil and irrigation fresh water during the rabi (winter) 
(mid-November to mid-March) season; therefore, it seriously affects cultivation and 
development of crops like Boro rice, along with limits the production of various pulses (i.e., 
lentil, cowpea, green pea, chickpea etc.), oil seeds (e.g., sunflower, mustard, ground-nut), tube 
crop (potato) etc.. Whereas, tropical cyclones and its associated storm surges, tidal flooding and 
surges cause damage to Aman rice, at even, cyclones at post-monsoon (October-December) 
period cause huge loss in standing crops, pulses and seeds as well (Fig. 2). 
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While river bank erosion has a far-reaching socio-economic consequences by engulfing 
people’s lands; consequently, theirs livelihoods, and compelling them to migrate anywhere 
else. Agricultural drought severely restricts the production and growth of Aus and Boro rice, 
pulses and other rabi season crops. Hailstorm on the other hand causes huge damage to various 
standing, cash and subsistence crops while pest infestation sometimes causing widespread loss 
to the region’s whole array of crops and bring a famine like state in the region. 

Main characteristics of cropping seasons and cultivated species: Generally, the environment 
including the climate and soil of Bangladesh are very congenial for the cultivation of a wide 
array of crops in a very small piece of land almost throughout the country. Nonetheless, this 
optimal condition is deteriorating because of climate change induced hazards impacts, 
specifically, intrusion of salinity in soil and freshwater over the south-western region of 
Bangladesh. The cropping season in Bangladesh is generally classified as Kharif and Rabi 
season. Whereas, the Kharif season is categorized into two seasons, viz., Kharif-I (also called 
pre- Kharif season) and Kharif-II. Each of the seasons has been described by its salient features 
and types of major crops grown for the study areas as shown in Table 1. In the study areas, T. 
Aus (BR-2 (Mala IRRI), Kaliburo) paddy is found to be the dominant rice species for the 
Kharif-I season along with other crops and vegetables. During the Kharif-II season, T. Aman 
(transplanted Aman Paddy) is found to be the main rice species in the Barguna district. For 
example, various types of T. Aman paddy (i.e., BR 11, BR 23, BRRI 41, Swarnamusuri, 
Sadamota, Kachamota, Rajashail etc.) varieties have been practiced during this period. Boro 
rice  is the dominant rice species during the Rabi season (dry season) where along with 
vegetables, pulses, wheat, mustard, and different kinds of Boro paddy including Brridhan 47, 
Brridhan 28, Aloron, Rajkumar etc. are cultivated in this region. However, from the field 
observation, it is revealed that in the study areas along with different paddy varieties farmers 
are currently sowing pulses, oilseeds, potatoes, sunflowers, sesame, watermelon, and 
vegetables on some plots that are formerly practiced with only rice and wheat.
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Cropping pattern of the study area (1970-2015): Table 2 concerning the cropping patterns of 
the study areas reveals that there are diversified and wide arrays of cropping patterns. The 
recent past few years’ cropping patterns of the study areas are as follows Fallow-T. Aus (HYV) 
–T. Aman (HYV); Boro (HYV) –Fallow–Fallow–T. Aman (L); Mustard seed–Vegetable–T. 
Aman; Lentil–Vegetable–T. Aman; Aus–T. Aman–Vegetable; Vegetable–Vegetable– 
Vegetable; T. Aman– Motorshuti (Green pea)–Boro–T. Aus; T. Aman–Motorshuti (Green 
pea)–Mungbean–T. Aus; Vegetable–Vegetable–Vegetable; Papaya-Papaya-Papaya (Table 2).

Impacts of salinity on cropping patterns: In the selected study areas of Taltoli upazila under 
Barguna district, the practices of cropping patterns are constantly changing over time owing to 
excessive saline water intrusion in soil and irrigation fresh water due to tidal flooding as well as 
cyclones-driven storm surges (i.e., Sidr 2007 and Aila 2009), and which is being intensified by 
the adverse effects of climate change (i.e., excessive temperature, frequent tropical cyclones and 
storm surges, tidal flooding, high tides etc.). Intrusions of saline water and growing amounts of 
soil salinity have severe adverse consequences for agricultural practices in the study areas, 
particularly during the winter season. According to Abedin et al. (2013), once salt penetrates the 
root system of a plant, the entire plant (crops that are not salt tolerant) becomes unable to survive. 
The extra salt may be too much for current rice cultivars to manage. As a consequence, it is likely 
that the food production system may be going through a challenging and tough time in the event 
of a climate change. Sequential cropping, mixed cropping, and relay cropping are common 
cropping methods used by most farmers (Table 2). Moreover, the results from the surveyed areas 
(through QS, FGDs, KIIs) unveil that community people are perceiving that the changing pattern 
of the local climate, which makes them more susceptible to frequent disasters resulting in 
widespread losses and damages in the local cropping pattern and whole array of the agricultural 
system (Fig. 2 and Table 2). Existing cropping patterns of the study areas in Table 2, which have 
been developed by FGDs, KIIs, expert interviews, reviewing existing literature etc., presented for 
the period of (1970-2015). The study finds that compared with many cropping patterns and 
systems practiced previously (Table 2), only a few of them are currently being practiced by local 
farmers due to changes in soil salinity, fresh water availability, and coastal flooding all of which 
have  been triggered by the climate-induced disasters and variability in climatic parameters. 
According to the field observation, FGDs, KIIs, QS, expert opinions, literature reviews, it is 
obvious that during the Kharif –II season (mid-July to mid-November), there is prevalence of 
monsoon climate throughout the region and as a result sufficient amount of rainfall takes place 
over the area and surrounding catchment area; therefore, the level of salinity both in soil and 
water is drastically reduced and the area is not in a state that can restrict the production of 
usually practiced T. Aman in the region. However, in past, farmers cultivated a good amount of 
lands as Boro paddy, and they benefited well as it was high yielding variety and the return was 
comparatively very high than that of other crops. But, in recent few years (approximately in the 
2005-2015 period) farmers have found it very difficult to cultivate Boro rice in their field 
predominately due to presence of increase amount of salinity in soil and irrigation fresh water 
which limits the availability of fresh water irrigation since the Boro rice is very water and 
irrigation consuming variety. 
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Farmers stated that, they have used the water of nearby rivers and canals as irrigation water for 
Boro cultivation in past but now-a-days they noticed that the river and canal water are highly 
salinized and not suitable for Boro cultivation. Moreover, they opined that instead of cultivating 
the Boro rice, now, they are interested in to cultivate other crops and modified their land and 
change the land use (Table 2). For instance, those lands, previously used for Boro cultivation, are 
no more viable for cultivation of paddy, are altered and prepared for vegetable cultivations. 
For cultivating vegetables, farmers have changed the state of the land by digging ditch and 
mounting dykes around-these dykes are now being used for cultivation of various rabi crops 
(raddish, beans, vegetables and others like papaya, bananas etc.). According to the QS and 
FGDs with the farmers and the communities, the study also revealed that changing of the 
cropping patterns are sometimes advantageous for them (i.e., vegetable cultivation gives more 
return than paddy cultivation) and sometimes disadvantageous too (i.e., certain new varieties 
cannot withstand against various diseases, outbreaks and disasters).

Farmers' perceptions of salinity's impact on cropping patterns: 
The main source of income for the majority of people of Taltoli upazila is agriculture. 
Sharecroppers seemed to be the most common among the respondents, and the majority of them 
cultivate Boro rice throughout the dry season. During the dry season, farmers also cultivate tuber 
crops, various vegetables, pulses, oil seeds, and spices. According to the responses, salinity 
intrusion is becoming a greater threat to agriculture throughout the year, in particular, in the dry 
season. Around 80% of the respondents said that salinity has become the most common hazard 
to their crop output loss during the dry season. Farmers could even test for salinity in the water 
they drink from shallow tube wells. They also stated that crop production has been declining for 
the last five to six years. The majority of respondents (75%) believed that salinity intruded on 
their land when they used water from nearby rivers such as the Payra, Andarmanic, and 
Bishkhali rivers. Water scarcity was cited as a threat by 10% of the respondents, who claimed 
that salt has caused a fresh water shortage for drinking and irrigation. 
People also mentioned that salinity has an effect on overall crop yield in the study area. The 
majority of people in the study area (92 %) said that they had seen a sharp decline in yield. 
Furthermore, a decrease in crop land size as a result of increasing salt was mentioned by a 
number of responders (42%). According to various responses, burning leaf tips and early leaf 
yellowing have been more common in recent years. To cope with growing salt, a good number 
of respondents stated they had altered crop kinds. The most serious issue affecting farmers in the 
study area is yield loss. On the other hand, yield loss is not consistent across all food crops. 

Constraints faced by the farmers for cultivating crops in selected study locations
Constraints being faced by the coastal farmers were categorized into four as very serious, 
serious, less serious and not at all according to their opinions. Constraints facing score 3, 2, 1 
and 0 for very serious, serious, less serious and not at all respectively. 
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The constraints facing index (CI) score indicates the extent of constraints and rank order 
applicable for a specific location to identify the important constraints faced by the farmers in crop 
cultivation.  Major findings of farmers’ constraints have been summarized in Fig. 3. From rank 
order it was obvious that salinity was the first and foremost important constraint in all of the 
locations while lack of irrigation facilities and lack of adequate high land occupy second and third 
important constraints respectively. 
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Input cost (Tkha-1): In all the locations (Table 3) the highest input cost was required for Aus - 
T. Aman- Rabi (45, 907 Tkha-1) cropping pattern which is followed by 37, 248 and 27, 051 
Tkha-1 in Aus - T. Aman – Fallow and Fallow - T. Aman - Rabi respectively. The lowest input 
cost was required for Fallow - T. Aman – Fallow (18, 268 Tkha-1) cropping pattern. 

Output (Tkha-1): In terms of output among all the locations (Table 3) the highest output was 
obtained in the cropping pattern of Aus - T. Aman - Rabi (83, 260 Tkha-1) which is followed by 
62, 658 and 54, 965 Tkha-1 in Fallow - T. Aman - Rabi and Aus - T. Aman – Fallow respectively. 
The lowest output was found in the cropping pattern of Fallow - T. Aman – Fallow (33, 976 
Tkha-1). 

Net income (Tkha-1): While in terms of net income among all the locations (Table 3) the highest 
net income was obtained in the cropping pattern of Aus - T. Aman- Rabi (33, 601 Tkha-1) which 
is followed by 25, 409 and 24, 162 Tkha-1 in Aus - T. Aman – Fallow and Fallow - T. Aman - 
Rabi respectively. The lowest net income was obtained in the cropping pattern Fallow - T. Aman 
– Fallow (15, 707 Tkha-1). 

Adaptation and mitigation techniques used by local farmers: According to the Fig. 3, salinity 
is the salient problem to cultivate crops in the study area. It increased in the dry season i.e., rabi 
season. Farmers of the study area use different techniques to reduce the salinity problem in their 
crop fields. Findings indicate that irrigation with fresh water was the predominantly important 
technique to reduce the salinity problem in the crop field. According to the field study, it revealed 
that about 85, 90, 100, 95, and 80 % farmers in Karaibaria, ChhotaBagi, Barabagi, Nishanbaria 
and Sonakata respectively use fresh water for irrigation to reduce the salinity problem. 
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Cowdung used 35, 65, 80, 60 and 70 % farmers in Karaibaria, ChhotaBagi, Barabagi, 
Nishanbaria and Sonakata respectively to reduce the salinity problem (Fig. 4).  

Conclusion
Study aimed at to assess the salinity dynamics of soil and irrigation fresh water at various selected 
points; to figure out the existing cropping patterns; to explore how the cropping patterns (e.g., 
past and existing) are impacted by salinity; and to find out the major adaptation and mitigation 
strategies used by local farmers for the selected study areas revealed that the electrical 
conductivity (EC) of the soil in all the locations ranges from 0.73 to 2.81 dSm-1. The highest soil 
EC (2.81 dSm-1) was recorded at the location of Nishanbaria which is followed by 1.44, 1.23, 
0.85 and 0.73 dSm-1 in Sonakata, Karaibaria, ChhotaBagi, and Barabagi respectively.The most 
recent cropping patterns found in the study area were:- T. Aman–Mustard–Boro–T. Aus; T. 
Aman–Mustard–Sesame–T. Aus;  T. Aman–Mustard/ Mungbean–T. Aus;  T. Aman–Potato– 
Mungbean–T. Aus; T. Aman–Potato–Watermelon–T. Aus; T. Aman–Motorshuti (green 
pea)–Boro–T. Aus;  T. Aman–Motorshuti (green pea)–Mungbean–T. Aus. 
The cropping pattern of the study area is highly sensitive to salinity, in particular due to presence 
of salinity both in soil and irrigation fresh water; therefore, cropping pattern is tremendously 
influenced by climate change and variability, which results in making crop productivity 
vulnerable. This study also unveiled that the local farmers constantly change their cropping 
pattern to cope with the adverse shocks and stresses possessed by excessive salinity in soil and 
irrigation of fresh water. Rice which is the staple and dominant crop in the study area has been 
affected seriously due to salinity. 

Fig. 4: Selected areas wise adaptation practices status
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The highest net income was obtained from the cropping pattern of Aus - T. Aman- Rabi (33, 601 
Tk ha-1) which is followed by 25, 409 and 24,162 Tk ha-1 in Aus - T. Aman – Fallow and Fallow 
- T. Aman - Rabi respectively. The lowest net income was obtained from the cropping pattern of 
Fallow - T. Aman – Fallow (15, 707 Tk ha-1). Among the entire cropping patterns Aus - T. Aman 
– Rabi was found to be the best and suitable for the selected study areas. Moreover, the study 
revealed that to cope with the adverse impacts of salinity, the local farmers adopt various 
adaptation and mitigation measures like use of fresh water from nearby canals and reservoirs for 
irrigation, using of mulching, application of cow dung and organic fertilizer and use of high 
yielding and salt and submergence tolerant varieties as well.
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