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CHAPTER I   

INTRODUCTION 

Shrimp farming is emerged as a major cultivation product in Bangladesh. It is 

considered as a white gold of Bangladesh. In addition to contributing to the export 

earnings, the shrimp and prawn sector have created employment for a large number of 

people. Recent figure suggests that about 15 million people in Bangladesh are directly 

or indirectly depend on the shrimp and of Fisheries and Livestock (MFL, 2014). During 

the last few decade shrimp aquaculture, particularly the black tiger shrimp) has been a 

major component in the development of our national economy. Saline-water shrimp is 

usually known as Bagda, while the Giant Fresh Water Prawn (Macrobrachium 

rosenbergii), locally called golda in Bangladesh (DoF, 2014a).  

In addition to bagda and golda, other saline waters Shrimp and freshwater prawns are 

also produced in Bangladesh (DoF, 2014b). Fish and fish products contributed 2.01 

percent of the total export earnings of Bangladesh in 2012–2013 (DoF, 2014b). 

Bangladesh earned about US$ 396 million from bagda and golda exports in 2012–2013, 

of which about US$ 304 million (over 76 percent) came from bagda exports (DoF, 

2014b). The geographic area used for saline-water bagda shrimp and freshwater golda 

prawn production in Bangladesh has expanded rapidly in an uncontrolled and 

unregulated manner (DoF, 2014a, 2014b; MFL, 2014; Environmental Justice 

Foundation, 2004). The areas under bagda cultivation in Bagerhat, Khulna, and 

Satkhira are 51,799 ha, 37,035 ha and 66,769 ha respectively (DoF, 2014b).  

The environmental and ecological impacts of bagda farming are high compared to 

golda farming (Ahamed et al. 2014). Besides, the majority of environmental and 

ecological impacts (e.g. soil degradation, salinization of freshwater supplies, decline in 
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freshwater fish species, and decrease in vegetation coverage and trees), the majority of 

socio-economic problems (e.g. agricultural production, land-use patterns, land 

conflicts, and negative impacts on people’s health and livestock) are also linked to 

bagda production (EJF, 2004). Due to poor planning and management and a lack of 

appropriate regulations, many environmental impacts and social conflicts have 

occurred in the Southwestern part of the country. The loss of land previously used for 

agricultural crops was estimated 352 ha (0.03 percent) per year between 1976 and 2000 

in Khulna division, rising to loss of 8,781 ha (0.66 percent) per annum between 2000 

and 2010. Also in Khulna, the area under forest was estimated at 617 ha in 1976, and 

this has declined by almost 100 percent up to 2000 and no further changes observed 

between 2000 and 2010. The area under mangrove forest decreased annually by 0.36% 

during 2000–2010. The area under aquaculture increases during 1976 to 2010, which 

was almost from zero ha in 1976 and reached to 45,596 ha in 2000 and further, 

increased to 96,283 ha in 2010 (Hasan et al., 2013).  

The level of soil Electrical Conductivity (EC) has remarkably increased to lower depth 

of soil of shrimp farms affecting soil productivity. Insoluble materials from food inputs 

in the shrimp ponds have been prevalent causing high levels of water contamination. 

This has been exacerbated by the current changes in shrimp gher ownership happening 

all over the coast with large ghers are being converted into small ghers but without any 

excavation or renovation of canals and sluice gates (Hossain and Hasan, 2017). Water 

quality decreased in shrimp cultivation areas because of excessive feeding, presence of 

high biomass due to high stocking density and application of chemical fertilizer, 

antibiotics and chemicals, effluents etc. Higher amounts of particulate substances also 

exist as suspension in the water of shrimp ponds. Poor water qualities are causing 

diseases, higher mortality and low production and in some locations; it has become 
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impossible to continue shrimp farming any more, due to these poor water quality 

conditions (Hossain and Hasan, 2017). Stagnation of saline water in the shrimp ponds 

allows toxic substances in the gher soil. Waterborne diseases like jaundice and 

diarrhoea are very common among the villagers, including women and children in gher 

farming areas (Masum, 2008; Khan and Azad, 2014). 

Apart from the overall contribution of shrimp farming to the national economy of 

Bangladesh, it has been causing severe threats to local ecological systems, such as- 

deterioration of soil and water quality, depletion of mangrove forest, decrease of local 

variety of rice and fish, saline water intrusion in ground water, local water pollution 

and change of local hydrology (Rahman et al., 1994, and Eva, 2012). Recent extensive 

expansion of shrimp cultivation has severely caused depletion of forest cover of the 

Chokoria Sundarbans and led to significant loss of biodiversity of fisheries and forest 

species (Alauddin and Tisdell, 1998, Shahid and Islam, 2003, Quader et al., 2010). 

Salinization in ground water and saline water intrusion in surrounding areas have 

caused a serious ecological and socioeconomic damage in the coastal environment.  

Salinity is being thought to be a silent poison in the southwestern part of Bangladesh 

due to continuous shrimp cultivation. In this region, the practices of shrimp farming 

have caused massive loss of crop production, loss of fruit and other indigenous floral 

species, fresh water crisis for drinking and so on (Wahab and Karim, 2003). The 

absence of national policy and strategy on sustainable shrimp aquaculture has been a 

fundamental problem of this sector (Environmental Justice Foundation, 2004).  

Gradual accumulation of toxic elements in the soil of this region is contaminating lower 

level soil. Products of this soil also carry these toxic substances and the potentiality to 

create health hazards. In addition, outsider’s control of the large shrimp farms is the 

primary cause of social imbalance and deteriorating law and order in the coastal areas 
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in Bangladesh (Alauddin and Hamid, 1996). However, people of the study area also 

thought that water becomes more turbid, odorous and less tasty due to shrimp 

cultivation. High levels of turbidity over long periods can greatly diminish the health 

and productivity of the pond water ecosystem in the coastal area (Elmanama, 2006).  

In this area, crop cannot grow properly due to high saline condition. The situation 

become more alarming when its effects have changed the overall ecosystem of the 

coastal areas and destroyed the agriculture, vegetation, livestock and poultry. But there 

was a little work on impacts of shrimp cultivation on environment for that reason this 

experiment was conducted to observe the socio economic upgrade and environmental 

changes due to shrimp cultivation at Kaligonj upazila of Satkhira district. However, the 

significance of environmental and social impacts of shrimp culture is poorly 

understood in Bangladesh. The objectives of the study were: 

 To investigate the socio-economic condition of shrimp culture. 

 To assess the impact of shrimp culture on soil and water in the study area. 
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CHAPTER II 

REVIEW OF LITERATURE 

2.1 Socio-economic and environmental impacts of shrimp farming 

Saha (2017) studied that bagda shrimp farming has adversely affected the livelihoods 

of small and marginal farmers and landless people. It has also destroyed the mangroves 

and increased salinity problems and thus has negatively affected soil, water, agriculture, 

fishery, the ecosystem, and the livelihoods of communities in the south-western coastal 

region of Bangladesh. Although bagda shrimp farming under the present situation 

benefits a small group of people, the benefit to society is minimal, or even negative, as 

a small group of people appropriate the profits at a cost to the livelihoods of the majority 

and to the environment. Thus, any economic analysis of bagda shrimp farming needs 

to take into account its negative impacts on the livelihoods of small and marginal 

farmers and landless people, and on the environment.  

Successful agriculture depends on healthy soil and water. The present study based on 

laboratory analysis for soil and water quality like particle size analysis, pH, Electrical 

Conductivity (EC), salinity, heavy metal test, turbidity, Dissolved Oxygen (DO) and 

Total Dissolved Solids (TDS). Results reveal that pH and EC level of both soil and 

water of shrimp gher are increasing (8.2 and 18.72 respectively). Moreover, turbidity 

and DO of soil and water has been found in a very fragile condition. Except TDS and 

temperature other physico-chemical parameters of shrimp gher water were not suitable 

for shrimp cultivation and the nutrient (ammonia and phosphate) concentrations were 

higher than the optimum limit. Different types of heavy and toxic metals such as Pb, 

Cd, Cr, Ni, Co, Fe, Cu and Mn have been detected in gher soils. The present research 
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suggesting that an immediate step is essential to stop the further degradation of soil and 

water quality in shrimp gher (Shamim et al., 2015). 

Michele (2015) studied that current shrimp farming methods remove mangroves and 

alter waterways to construct ponds to rear shrimp. The development and runoff of waste 

and chemicals from ponds negatively impacts mangrove forest ecosystems, which 

results in loss of mangrove resources and services. Traditional communities that depend 

on mangroves for sustenance suffer from these activities and become marginalized into 

heavily degraded environments. Turmoil arises between local peoples and shrimp 

farmers, which leads to protests, bombs, and killings. Policies, laws, and sustainable 

farming methods are needed to regulate shrimp farm development in mangrove forests 

and reduce negative impacts to the system. Local communities need to be involved in 

the regulatory process and benefit from the industry. 

The present study based on primary investigations (focus group discussion, field 

observation, household interviews etc.), laboratory analysis for soil and water quality 

(heavy metal test, pH, salinity, electricity conductivity, particle size analysis etc.) and 

secondary materials (remote sensing data, satellite images analysis etc.) reveals that due 

to poor drainage system and continuous shrimp farming at Chandipur Village under 

Debhata Upazila of Satkhira District, salinity level of both soil and water are increasing 

(1.6 ppt and 13.4 ppt respectively). In adition PH, salinity, electrical conductivity of 

soil and water have been found in a very fragile condition. Different types of heavy and 

toxic metals such as Na, Fe, Cr, Zn, Ni and Pd have been detected in ghers’ soil 

(Humayun and Jahan, 2014). 

Ahamed et al. (2014) observed that the environmental and ecological impacts of bagda 

farming are high compared to golda farming. In addition to the majority of 



7 
 

environmental and ecological impacts (e.g. soil degradation, salinisation of freshwater 

supplies, decline in freshwater fish species, and decrease in vegetation coverage and 

trees), the majority of socioeconomic problems (e.g. agricultural production, land-use 

patterns, land conflicts, and negative impacts on people’s health and livestock) are also 

linked to bagda production.  

Department of Fisheries (DoF 2014b) revealed that the shrimp and prawn sector (which 

includes bagda, golda and other shrimp and prawn species) contributed to about 81 

percent of the total export earnings from the fisheries sector in 2012–2013, which about 

(US$396 million, US$304 million respectively) with bagda and golda making up about 

74 percent of the total export earnings from the fisheries sector in this period. It also 

revealed that Khulna, Satkhira and Bagerhat include about 72 percent of the total area 

under bagda and golda cultivation of Bangladesh. These three districts include 74 

percent of the total area under bagda production in Bangladesh (155,603 ha out of 

210,053 ha) and contribute 76 percent of the country’s total bagda production (DoF 

2014b). These three districts also include about 66 percent of the total area under golda 

production in the country (42,688 ha out of 65,221 ha). The areas under bagda 

cultivation in Bagerhat, Khulna, and Satkhira are 51,799 ha, 37,035 ha and 66,769 ha 

respectively (DoF 2014b). The other coastal districts of Bangladesh that have a 

considerable area under bagda production are Cox’s Bazar (43,377 ha), Patuakhali 

(7,009 ha), Chittagong (2,805 ha) and Jessore (922 ha). These seven districts (Bagerhat, 

Khulna, Satkhira, Cox’s Bazar, Patuakhali, Chittagong and Jessore) represent about 

99.80 percent of the total area under bagda production in Bangladesh. 

Habiba et al. (2013) found that Shrimp farming also increases the salinity levels of the 

ground and surface water as saline water from shrimp farms seeps into ground and 

surface water. 
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The study findings manifest that the continuous and unregulated shrimp farming has 

immense impacts on human health, ecology, environment and sustainability though few 

of them directly benefit the shrimp farmers and the people who live around them. The 

extensive farming systems negatively expedite the processes: infringement of 

mangroves, intrusion of salinity, degradation of land, de-stabilization of coastal 

ecosystems. The major socio-economic effects challenge the patterns of livelihood 

pattern, displacement of family and social structure, internal migration, and livestock. 

The coastal regions suffer from environmental degradation due to increased salinity of 

soil, canals and ponds within dams, reduction in grazing field and livestock, changes in 

the cropping calendar and its pattern, bio-diversity. Unplanned Shrimp cultivation has 

multifarious impact in terms of salinity increase on soil, adverse effects on population 

health, destroying bio-diversity and ecosystems, environmental changes, and imbalance 

in sustainability. Ecological aspects and sustainability are also overlooked during the 

shrimp cultivation. Rahman observed that shrimp farming affects soil and water quality 

in the cultivated areas that increase soil salinity levels (up to 500%) in non-saline area 

that hampers crop cultivation seriously. Peasant households lose their income due to 

decline in rice productivity, loss of poultry and livestock, and erosion of homestead 

vegetation and social forestry (Rahman et al., 2013) 

Salinity has greatly reduced agricultural production in the coastal region through a lack 

of freshwater for irrigation and soil degradation. It has significantly reduced rice 

production – the most important agricultural crop in the coastal region and the source 

of food for most Bangladeshis. Key causes of the increased salinity in the coastal region 

of Bangladesh include a rise in the sea level, reduced flow in the Gorai River during 

the dry season, high tidal flooding, withdrawal of water at Farakka Barrage in India, 
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excessive use of groundwater, faulty management of coastal polders, and the rapid 

expansion of shrimp farming (Abedin et al., 2012). 

Khan et al. (2011) found that high levels of salinity in drinking water might cause 

hypertension in pregnancy, resulting in various adverse maternal and fetal outcomes in 

coastal Bangladesh.  

Paul and Vogl (2011) revealed that the rapid expansion of shrimp farming, has caused 

extensive destruction of mangrove ecosystems (Ahmed et al., 2008; Chowdhury et al., 

2006) as well as superseding other forms of land use like agriculture. Mangrove 

removal causes coastal erosion and changes in sedimentation patterns and shoreline 

configuration (Deb, 1998). As a result of clearance of large areas of mangroves, natural 

production of fish and shrimp has been reduced to a great extent and shrimp larvae are 

not sufficiently available for stocking. However, by destroying mangroves and 

agricultural land, many shrimp ponds, associated dykes and polders and access roads 

have changed the current land use pattern.  

Swapan and Gavin (2011) conducted that the southwestern part of Bangladesh found 

that the shrimp cultivation had changed almost 90% of the land has been converted 

from agricultural uses and mangroves into shrimp farms. The effect on subsistence 

livelihoods is likely to be dramatic, particular when examples illustrate drastic change 

may be concentrated in small areas. For example, a study conducted in the village 

Damarpota of Satkhira district, has described the transformation of 274 ha (79%) of its 

prime quality rice fields into shrimp farms during the period between 1985 and 

2003.Swapan and Gavin (2011) studied that prior to shrimp farming, rice was cultivated 

on 80% of the cultivable land and harvested twice a year (February-March and July-

August). The yearly agricultural production was also supplemented by other vegetables 

and fruits. The increased salinity due to shrimp cultivation brought about a declined 
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production because shrimp farms located behind mangroves causes salinization in the 

adjacent rice and other agricultural lands. Land inundation by saline water for long 

periods leads to its percolation into the surrounding soils, resulting in altered soil 

chemistry. Swapan and Gavin (2011) studied that A study in two unions under Koyra 

Upazilla of Khulna District reveals that almost 90 percent of the land previously used 

for rice and vegetable production has been converted into shrimp ponds The same study 

also revealed that agricultural employment over the same period declined from 75 

percent to 38 percent among males, and from 37 percent to zero percent among females. 

It is worth noting that about 50 percent of total employed people in the shrimp and 

prawn sector in Bangladesh are fry collectors who are from the poor sections of the 

coastal communities. 

Department of Fisheries (2009) revealed that shrimp aquaculture as a whole is the 

second largest export industry after readymade garments, generating US$380 million 

annually and 5.6% of the total value of exports in Bangladesh. Export of frozen shrimp 

was 15,023 tons in 1988, which tripled to about 49,907 tons two decades later in 2008. 

There are 1.2 million people employed in prawn and shrimp production and 4.8 million 

household members are associated with this sector.  

Sadika et al. (2008) found that shrimp cultivation is no doubt economically beneficial 

for a selected group of people as well as for Bangladesh, but it has negatively affected 

the livelihoods of landless and marginal farmers, making difficulties for them to survive 

in the area. The shrimp culture development has caused serious environmental impacts 

e.g.; deforestation, cutting of mangrove forests, intrusion of saline water, decreased 

crop diversity and fisheries, water pollution and changing hydrological characteristics. 

These ecological imbalances again create negative impact on socioeconomic 

environment at surrounding areas like as lower production from crops and vegetables, 
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loss of valuable fruit trees, fresh water crisis for drinking and related diseases like 

diarrhoea and dysentery, loss of grazing lands as well as livestock and poultry 

resources, lack of fuel wood, decline in household incomes from both on farm and off-

farm sources, extra burden on women and children for collecting drinking water and 

fuel wood from far places. 

The conversion of the mangrove forests into shrimp farms has destroyed the breeding 

habitat of many fishes and increased the erosion of the shorelines. This conversion also 

has serious adverse impacts on the traditional livelihood practices of the local 

communities in the Bagerhat, Khulna and Satkhira districts, as a considerable number 

of people from local communities are directly or indirectly dependent on various forest 

resources (Masum, 2008).  

Ahmed (2008) stated that women and girls need to walk three to four hours a day to 

collect drinking water from distant sources as all nearby water sources are affected by 

high salinity, and thus, they lack enough time or energy to manage other household 

activities and to concentrate on their physical and mental health.  

Chowdhury et al. (2006) revealed that rapid expansion of shrimp farm during the last 

two decades, along with the poor production technology, has leads to a growing concern 

because of its adverse effect on the coastal environment and socio-economic condition 

as well as sustainability of this sector. This farming system requires large land areas 

and has encroached most of agriculture land. It has also been one of the driving forces 

responsible for mangrove clearance. As a result, saline intrusion has caused serious 

degradation of land and de-stabilization of coastal ecosystems in many areas. Many 

scholars have already addressed these environmental issues and therefore, a question is 

being raised about the sustainability of coastal shrimp aquaculture.  
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Department of Fisheries in Bangladesh estimates that there are approximately 203071 

ha of coastal shrimp farms producing an average of 75,167 metric tons of shrimp 

annually and an average of 370 kg/ha/year. Among this, approximately 35000 metric 

tonnes of shrimp are exported annually worldwide. Earning foreign exchange, this 

sector employs a significant numbers of rural workers as well (Gammage et al., 2006). 

Ali (2006) reported that the expansion of shrimp farming has drastically reduced the 

area under rice cultivation particularly in Satkhira. It has remarkably changed the soil 

properties over time causing fertility reduction that has reduced the rice yield. Shrimp 

farming causes soil degradation by increasing soil salinity and acidity, and by depleting 

soil nutrients, and thus lowers rice production significantly. He found that rice 

production in a village in the Satkhira District declined 62 percent between 1985 and 

2003 due to shrimp farming, although the population in the village increased from 888 

to 1324 people over the same period. Thus, shrimp farming – by contributing to the 

drastic reduction in rice production – has increased food insecurity among the small 

and marginal farmers of the study village. The farming pattern of shrimp is either 

extensive or semi-extensive and intensive. Extensive shrimp farming rapidly depletes 

soil organic matter content. Intensive and semi-intensive shrimp farming delivers high 

volume of organic matter, inorganic effluents and toxic chemicals to the ecosystem that 

result in hyper nitrification and eutrophication and high soil toxicity. Prolonged saline 

water logging in shrimp ponds accelerates leaching base materials and increases soil 

acidity. Its adverse effects are also observed on aquatic environments. This study 

demonstrated that prolonged shrimp farming increases the soil salinity, acidity, and 

depletes soil Ca, K, Mg, and organic C content which leads to soil degradation. 

Karim (2006) reported that although there is no doubt that bagda shrimp farming under 

present circumstances is beneficial for a small group of people, the benefits to society 
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are minimal, or even negative, because a small group of people appropriate the profit 

at the cost of the livelihoods of the majority and damage to the environment. Any 

economic analysis of bagda shrimp farming should consider the cost of environmental 

problems and the negative social and economic impacts. 

The economy of Bagerhat, Khulna and Satkhira districts is predominantly agricultural, 

the decline in the rice production area and the productivity of lands due to shrimp 

farming has negatively affected the livelihoods of those people in these three districts 

who are dependent on agriculture. It is worth noting that the coastal region of 

Bangladesh has been experiencing severe soil and water salinity in recent years 

(Ministry of Environment and Forests (MoEF) 2005; and the problem of soil salinity is 

much higher compared to water salinity. Out of 2.85 million ha of the arable coastal 

land in Bangladesh, about 1.2 million ha suffer from various levels of salinity and 

almost 20 million people in the coastal region have been affected by salinity in drinking 

water collected from natural sources (MoEF, 2005). 

Environmental Justice Foundation (EJF, 2004) found that saline-water bagda-shrimp 

farming has exacerbated the salinity problem in these districts as soil salinity levels in 

the shrimp farming areas can be up to 500 percent higher compared to the non-shrimp 

farming areas and because shrimp farming increases the salinity levels of the adjacent 

freshwater sources through seepage. 

Alam et al. (2004) reported that poor management of shrimp of the pond environments 

results in large scale disease outbreaks and hence mass production losses. More 

specifically, among the poor farm management practices, shallow pond depth, bad 

water quality, lack of food, presence of thick submerged weeds and vegetation were 

considered to be major factors to overall poor environmental condition which could be 

considered as the major driver behind bacterial diseases and stress symptoms. This 
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appeared to be a significant contributory factor to the recurrent mortality (FAO, 1997). 

Effluents discharged directly from the nearby environment, are also likely to act as in 

diseases transfer. Unplanned and uncontrolled farming was also identified as the causes 

for the incidence of diseases and reduced the production (Deb, 1998). The total bagda 

and golda production area in Bangladesh was nearly 52,000 hectares (ha) in 1983–1984 

and nearly 140,000 ha and 200,000 ha in 1995 and 2002 respectively (EJF, 2004). Out 

of 200,000 ha in 2002, nearly 170,000 ha (over 37,000 farms) were under bagda 

production and about 30,000 ha (approximately 105,000 farms) were under golda 

production Environmental Justice Foundation (EJF, 2004). 

Three districts of Bangladesh like (Khulna, Bagerhat and Satkhira) accommodate 

around 80 percent of total shrimp production). In the early 1980s, shrimp farming was 

introduced in Khulna region turning a vast amount of arable lands into shrimp ponds. 

The transformation of potential high yielding variety aman and boro rice fields into 

shrimp ponds declined the yield of both cultivations and simultaneously reduced the 

total production of rice in Bangladesh (Chowdhury and Muniruzzaman, 2003). 

Mazid and Banu (2002) reported that in 1996, Bangladesh lost 44.4% of its total shrimp 

production due to a sudden outbreak of disease. Such losses resulted largely from poor 

management practices. 

Saha (2017) studied that the long-term benefits of bagda shrimp farming can only be 

achieved through the development of environmentally sustainable shrimp farming. 

Promoting bagda shrimp farming as a strategy for poverty alleviation and economic 

development necessitates fundamental changes in its management, and regulation to 

address serious adverse socio-economic and environmental impacts associated with it. 

This will only be possible when the issues of social equity and environmental 

sustainability become central to the management of bagda shrimp farming. Otherwise, 
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bagda shrimp farming does not have a future role to play in poverty alleviation or the 

economic development of Bangladesh. 

Chowdhury (2015) suggested that to overcoming the pathogenic problem, application 

of disinfectants and antibiotics is a common practice in shrimp culture. The drug and 

chemicals also used for good aquaculture practice. 

Ministry of Fisheries and Livestock (MoFL,2014) suggested that sustainable 

development of shrimp farming demands both well-structured policy and institutional 

support. The National Shrimp Policy 2014 is directed toward achieving poverty 

alleviation and increasing export earnings by promoting environment-friendly and 

sustainable production of shrimp. In this regard, the policy indicated the requirements 

of institutional development, enforcement of technical and administrative management, 

innovation of sustainable technologies, and extension support. It emphasized on 

promotion of shrimp mixed cultivation and crop diversification. 

The National Shrimp Policy (2014) mentioned about taking necessary action for the 

socio-economic betterment of small-scale shrimp farmers. This issue requires more 

emphasis since the shrimp sector of Bangladesh includes about 15 million people and 

majority of the shrimp farmers are small-scale farmers. However, the government is yet 

to establish structured institutional support (such as training, extension support, 

technical assistance, and credit facility) to implement the National Shrimp Policy to 

promote sustainable development of shrimp farming in southwest coastal Bangladesh. 

Research efforts should be invested toward best practices for sustainable cultivation, 

training needs of the farmers, and adaptation measures for climate change. This study 

had limitations in data collection process and design. The statistics of government 

agency (DoF) only had district-level data of shrimp yield since 2001–2002. 

Consequently, there was no alternative than constructing the shrimp yield data from the 
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memory of the shrimp farmers to get the impression of yield for a longer time span. 

Although we tried to distribute the samples in various salinity levels, we did not 

consider other biophysical differences and differences in cultivation practice in the 

study area. Moreover, there are differences in the extension services and training 

facility through the study area, which we did not consider in the study design. 

Rabhi et al. (2009) found that the expansion of aquaculture ponds leads to the clearance 

of mangroves. This clearance results in loss of essential ecosystem services generated 

by mangroves, including fish nurseries, wildlife habitat, coastal protection, flood 

control, sediment trapping, water treatment, salinity intrusion in to the nearby 

agricultural field and freshwater sources. Since, mangrove vegetation plays a 

significant role as buffer, it may be possible to utilize them to protect adjacent 

freshwater and agricultural fields. This would involve the deliberate planting of salt 

accumulator mangrove species between production ponds and adjacent freshwater and 

agricultural fields. This is only one aspect of coastal aquaculture farm management 

using the understanding of mangrove halophytes function as ecosystem properties is 

illustrative of the implementation of the second principle of eco hydrology. Application 

of this technology is currently absent in coastal aquaculture practice and such ideas 

currently still in experimental phase or implemented on a small scale specifically to 

protect agricultural land and soil without considering aquaculture issues. 

Jackson et al. (2003) revealed that aquaculture pollution caused by excessive use of 

anti-biotic and chemicals may manifest as nutrients which precipitate to benthic lays at 

the pond bottom. This can also come from adjacent inlet as well and later act asa source 

of diseases. For this problem as different solution required, it would be possible to 

install a sequential pond system to trap sediments and nutrients and thus improve water 

quality. These nutrients can be used as fertilizers in the agricultural field. Hence, 
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implementation of this measure focuses on the importance of the third principle of eco 

hydrology. Application of this principle aquaculture is quite promising. 

Coastal communities including women got increased opportunities to improve their 

socioeconomic condition through their direct and indirect involvement with the coastal 

aquaculture. The study revealed that the unplanned expansion of shrimp culture 

adversely affected the production of cereal crops and vegetables, trees and plantation, 

poultry and livestock in the shrimp growing areas. Shrimp farming also had negative 

effects on coastal environment and agro-ecosystem, which significantly changed the 

bio-diversity in the study areas. However, due to social intervention, natural and social 

environments in the coastal areas have been gradually improving. He suggested that the 

coastal areas should be categorized into several zones on the basis of salinity and agro-

ecosystem to ensure proper use of valuable land resources and accordingly, eco-friendly 

shrimp culture and improved management should be introduced to increase both private 

and social benefits (Islam et al., 2002). 

Ahmed et al. (1999) revealed that water quality parameters such as dissolve oxygen 

(DO), pH, salinity, water temperature, transparency, un-ionized ammonia, hydrogen 

sulphide and alkalinity content were monitored weekly basis. Based on the prevailing 

soil-water condition and as per need, fortnight water exchange was done by tidal 

flushing during new and full moons followed by application of chemical fertilizers at a 

rate of 15kg/h (TSP: U = 1: 3). To keep the pH and alkalinity of water at a standard 

level, lime in the form of CaC03 was applied as per requirement (150-150 kg/ha).  

Debapriya et al. (1999) suggested that a plethora of public agencies are involved in one 

way or another in regulating shrimp culture in Bangladesh. These include the Ministry 

of Fisheries, the Ministry of Land, and the Ministry of Forests and Environment. While 

the Ministry of Industries is involved in the shrimp processing phase, the Ministry of 



18 
 

Commerce deals with exports of shrimp. Scientific and technological support with 

respect to shrimp cultivation is supposed to be forthcoming from Fisheries Research 

Institute (FRI), Bangladesh Agricultural University (BAU), and Khulna University. 

Law enforcement agencies are quite often involved in mitigating shrimp cultivation 

related violence. Besides public institutions, a host of private bodies and NGOs are 

actively engaged in the industry. The Bangladesh Frozen Food Exporters Association 

(BFFEA) is the most representative trade body of industry entrepreneurs. The NGOs 

(e.g. Nejera Kori) and the political parties are involved in mobilizing the small and 

marginal cultivators, as well as landless laborers, to protect land rights, and limit growth 

of the shrimp cultivation industry. 

Panayotou (1998) found that the challenge of integrating environmental and economic 

(sectoral) policies in the con- text of sustainable shrimp culture may be largely 

addressed by economic instruments for environ- mental management. Such instruments 

motivate behavioral change, inducing differential response by economic agents and 

allowing them to adjust flexibly to evolving circumstances. Use of economic 

instruments may also generate financial resources. 

The National Fisheries Policy (1998) has emphasized on promotion of shrimp mixed 

cultivation in the coastal region of Bangladesh. Both of these policies identified the 

requirement of BL and Zoning for shrimp cultivation.  

Paul et al. (1996) revealed that management of water quality is vitally important for 

two basic reasons, such as, it will help to direct the farmer to maintain optimum 

environmental condition within the water body that will help to maximize growth and 

survival and the other is the maintenance of a good water quality that will eliminate 

most of the disease related problems of the particular water body.  
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CHAPTER III 

METHODOLOGY 

In the study data were collected from shrimp farmers through questionnaire and soil 

and water dada were collected from shrimp gher. The methods and procedures that were 

followed in conducting this study had been described in this Chapter.  

3.1 Study area 

 

 

 

Figure 1. Pointing out the study area in context of the world. (a) World Map with Bangladesh. 

(b) Map of Satkhira (c) Map of Kaligonj Upazila (Source: Google Earth) 
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3.1.1 Geographical location of the study area 

Kaliganj upazila (Satkhira District) area 333.79 sq km, located in between 22°19' and 

22°33' north latitudes and in between 88°58' and 89°10' east longitudes. It is bounded 

by Debhata and Assasuni upazila on the north, Shymnagor upazila on the south, 

Assasuni upazila on the east, West Bengal state of India on the west it is on the bank of 

the Arpangachhia river. It is bordered to the north by Jessore district, on the south by 

the Bay of Bengal, to the east by Satkhira district, and to the west by 24 Pargana district 

of West Bengal, India. The annual average maximum temperature reaches 35.5°C 

(95.9°F); minimum temperature is 12.5°C (54.5°F). The annual rainfall is 1710 mm (67 

inch) (source: Google) The main rivers are the Kopotakhi river across dorgapur union 

of Assasuni upazila, Morichap river, Kholpetua river, Betna river, Raimangal river, 

Hariabhanga river, Ichamati river, Betrabati river and Kalindi-Jamuna river etc. 

3.1.2 Selection of the study area 

The survey work was carried out at Kaligonj Upazilla under Satkhira district from 

August to December 2016.The main objectives of the study was to find out the impacts 

of shrimp farming on human life and environment. The study was conducted in 5 

selected unions (Tarali, Nalta, Baro-Shimla, Moutala and Dakhin Shreepur) of Kaligonj 

Upazilla under Satkhira district. 

The unions were selected on the basis of certain sets of criteria such as: 

 These areas were very promising for brackish water prawn. 

 The areas having extensive shrimp culture. 

 Shrimp farming had been going on for at least 15 years in the areas. 

https://en.wikipedia.org/wiki/Arpangachhia_River
https://en.wikipedia.org/wiki/Jessore_District
https://en.wikipedia.org/wiki/Bay_of_Bengal
https://en.wikipedia.org/wiki/Khulna_District
https://en.wikipedia.org/wiki/24_Parganas
https://en.wikipedia.org/wiki/24_Parganas
https://en.wikipedia.org/wiki/West_Bengal
https://en.wikipedia.org/wiki/Assasuni_Upazila
https://en.wikipedia.org/wiki/Assasuni_Upazila
https://en.wikipedia.org/w/index.php?title=Morichap_River&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Morichap_River&action=edit&redlink=1
https://en.wikipedia.org/wiki/Kholpetua_River
https://en.wikipedia.org/wiki/Kholpetua_River
https://en.wikipedia.org/wiki/Betna_River
https://en.wikipedia.org/wiki/Betna_River
https://en.wikipedia.org/wiki/Raimangal_River
https://en.wikipedia.org/wiki/Raimangal_River
https://en.wikipedia.org/wiki/Hariabhanga_river
https://en.wikipedia.org/wiki/Hariabhanga_river
https://en.wikipedia.org/wiki/Ichamati_River
https://en.wikipedia.org/wiki/Ichamati_River
https://en.wikipedia.org/w/index.php?title=Betrabati_River&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Kalindi-Jamuna_River&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Kalindi-Jamuna_River&action=edit&redlink=1
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 Shrimp was the main and major source of income of the farmers. 

Information was collected from 100 respondents. Information on land use pattern, 

socioeconomic conditions and environmental impacts of the shrimp gher were 

collected. 

3.2 Preparation of the Survey Design 

There are several methods of collecting necessary data and information. According to 

Dilion and Haradaker (1993) there are three main methods by which survey data can be 

collected, these are: 

1. Direct observation 

2. Interviewing respondent 

3. Records kept by respondent 

The study was based on field survey where primary data were collected from individual 

farmers who practice shrimp culture in gher. Though there are various methods of 

collecting field level data. To overcome the shortcoming, repetitive visits were made to 

collect data in study area and the questions were asked in such manner that the farmers 

could answer. The design of the survey for the present study involved some necessary 

steps which were outlined in this section.  
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 Primary data were collected depending upon the nature of the study and its objectives. 

The design of the present study involved some necessary steps which were presented 

in figure. ……... 

                                                        Site selection 

                                                  Identify target groups 

                                           Design and testing of questionnaire 

                                                        Data collection 

                                                Questionnaire interviews 

                                       Data processing and analysis 

                                      Figure 2. Steps of research design 

According to the objectives, a survey schedule was prepared to collect the expected 

data from shrimp producers. At first, a drift schedule was prepared in accordance with 

the objectives of the study. Then the schedule was pre-tested to the relevance of the 

questions and the nature of response of the sample producers. After pre-testing and 

necessary adjustment, a final survey schedule was developed. 
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3.3 Target groups: Shrimp farmers 

Shrimp farming is a very common practice in Kaligonj upazila under Satkhira district. 

It is reported that most of the shrimp farmers are small and marginal. According to 

Kendrick (1994) small and marginal farmers were those who have less than0.7 ha land 

including pond, while Rultherford (1994) small farmers are those who have less than 

0.5 ha land. 

 

 

 

                       Dakhin shreepur      Nalta             Bara Shimla        Moutala       Tarali                    

                                 Figure 3. Selected 5 unions in the study area 

District (Satkhira) 

Upazilla (Kaligong) 

Selected 5 Unions 
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    Plate: 1 Data collection in tarali 

    Plate: 2 Data collection in Moutala 

    Plate: 3 Data collection in Nalta 
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3.4 Sample number and sampling procedure 

The main objective of the study was to find the effects of shrimp culture on soil and 

water in Satkhira districts. Primary data were collected according to the prepared 

questionnaire. Data were collected with the help of local extension service agents and 

Upazila Agriculture Officer prepared an updated list of farmers of the selected five 

unions viz. Taraly, Moutala, Dakhin Sripur, Boro-Shimlan and Nalta. A total number 

of 650 farmers were listed. According to Yamane’s (1967) formula, the sample size 

was determined as 100. 

In calculating sample size 9% precision level, 50% degree of variability and value of 

Z= 1.96 at 95% confidence level were chosen from the following formula: 

                 n= Z2p(1-P)N/Z2p(1-P)+Ne2 

Where; 

n=Population size 

N= Sample Size 

e= The Level of Precision 

Z= The value of standard normal variable at the chosen confidence level 

P= The proportion or degree of variability 
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Then 100 shrimp farmers were selected from the population following random 

purposive sampling method. The distribution of the sample farmers and those in the 

reserved list from the villages was shown in Table 1.  

Table 1. Distribution of the population, sample and number of shrimp farmers 

Name of village Population Sample 

Tarali 137 21 

Nalta 130 20 

Moutala 150 23 

Boro-shimla 98 15 

Dakhin shreepur 135 21 

Total 650 100 

  

It was not possible to include all the ghers under the study area, because of limitation 

of time and resources. Two things need to be taken into considerations for the selection 

of samples for a study. One was the sample size the sample size should be as large as 

to allow for adequate degrees of freedom in the statistical analysis. On the other hand, 

administration of field research, processing and analyzing of data should be manageable 

within the limits imposed by physical, human and financial resources. Considering all 

these aspects 100 shrimp farmers of the selected five unions viz. Tarli, Moutala, 

Dakhin-Sripur, Boro-Shimla and Nalta under Kaliganj upazila of Satkhira district were 

selected for data collection. Farmers were selected through purposive sampling method. 
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Age, education, farm size etc. were considered as independent variable and the 

dependent variable was the level of shrimp farming environmental knowledge of the 

respondents. These data were converted into international units. The proposed data 

were transferred to a master sheet from which classified tables were prepared revealing 

the finding of the study. Then the data were tabulated into computer. Preliminary data 

sheets were compared with computer spread sheets to ensure the accuracy of the data.  

3.5 SOIL DATA COLLECTION AND ANALYSIS 

Laboratory Experiments: To investigate the impact of shrimp culture on soil, 30 Soil 

samples were collected from five Union of Kaliganj upazila (top soil- up to 10 cm from 

the surface, 10-20 cm depth and then at 20-30 cm depth) and brought to the laboratory 

for physical and chemical analysis. Each soil sample was kept separately on a brown 

paper and mixed thoroughly making a composite sample. About 1kg of soil was 

collected from each place to give a representative sample. Samples were placed in 

sealed polythene bags that were labeled to avoid any damage. The level contained the 

name of the places, date of collection and code number of soil sample. Soil texture i.e. 

% of sand, silt and clay determinations were carried out by hydrometer method as 

outlined by Bouyoucos (1927). Organic matter (OM) was done by wet oxidation 

method. The percent organic carbon of the collected soil samples was determined by 

wet oxidation method developed by Weakley and Black (1996). Total nitrogen in the 

soil was determined by micro Kjeldahl method. For both soil and water sample: pH was 

determined by glass electrode pH meter; electrical conductivity (EC) was measured 

electrometrically; phosphorous (P) was determined calorimetrically by Olsen's method; 

exchangeable potassium (K) was determined by Ammonium acetate extraction method; 
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sodium (Na) was determined by flame emission spectrophotometer; calcium (Ca) was 

determined by titration method using Na2EDTA and Sulphur (S) was determined by 

turbid metric method with the help of a spectrophotometer. Soil samples were 

experimented in the Department of soil science under University of Sher-e Bangla 

Agricultural University and Bangladesh Council for Scientific and Industrial Research 

(BCSIR), Dhaka. 

 

3.6 WATER DATA COLLECTION AND ANALYSIS 

Laboratory Experiments: To investigate the impact of shrimp culture on water there 

were 20 water sample were collected from the selected gher using 500 ml plastic bottles 

between 09-11 AM. After collection of the samples dissolved oxygen (DO) was 

measured immediately in the sampling site.  Collected samples were analyzed in 

laboratory for particle size, hydrogen ion concentration (pH) by pH - glass electrode 

pH meter, electrical conductivity (EC) by electrometrically, total dissolved solids 

(TDS) by TDS meter, salinity, dissolved oxygen (DO) using DO meter, turbidity was 

measuring by Portable Turbid meter. 

3.7 Data analysis: The data obtained from interview schedule was coded and tabulated 

in a data sheet. All personal traits were categorized and arranged in simple tables for 

descriptions. Statistical tools such as number, percent, rank order, range, mean and 

standard deviation were used to interpret data. Data analysis was done using the 

concerned software Microsoft Excel and Statistical Package for Social Science (SPSS) 

Version 16. 
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Plate: 4 Collection of soil  sample 

 

Plate: 5 Collection of soil  sample and bagining 
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Plate 6 Discussion about the impacts of Lime in shrimp culture 

 

Plate 7 Discussion about the impacts of shrimp culture 
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CHAPTER IV 

RESULTS AND DISCUSSION 

 

The findings of the study and interpretation of results with necessary discussion have 

been presented in this chapter. The socio-economic characteristics of the respondents, 

the environmental impacts of shrimp culture, chemical properties of soil and water are 

discussed below. 

4.1 Socio-economic characteristics of the respondents  

4.1.1 Age of the respondents in the study area 

The distribution of respondents according to age were markedly varied showed in table 

2. 

Table 2. Distribution of the respondents according to age 

Categories Score(Year) Respondent 

(N=100) 

Range Mean Sd 

Number Percent 

Young 

Medium 

Old 

≤ 35 

36-50 

>50 

21 

52 

27 

21 

52 

27 

 

16-77 

 

41.93 

 

11.68 

Total  100 100    

 

Most of the respondents belonged to medium to old aged categories and only 21% 

respondents were in the young aged group (Table 2). It indicates that medium to old 

aged people are doing well in shrimp culture business and hence were engaged in 

shrimp cultivation in Satkhira district. 
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4.1.2 Educational qualification of the respondents 

Distribution of the respondents according to educational qualification have been 

showed in table 3. 

Table 3. Distribution of the respondents according to educational qualification 

Categories Score (Year 

of 

schooling) 

Respondent (N=100) Range Mean Sd 

Number Percent 

Illiteracy 

Primary 

Secondary 

Higher 

secondary 

Graduate and 

above 

0 

1-5 

6-10 

11-12 

 

>12 

4 

27 

35 

20 

 

14 

4 

27 

35 

20 

 

14 

 

 

 

0-17 

 

 

 

8.46 

 

 

 

4.25 

Total  100 100    

 

 From the study we found that around 35% of the respondents were secondary education 

level (Table 3). Anowar (2003) observed that 38.33% farmers were illiterate, 19.16% 

were below secondary, 26.6% were S.S.C passed and 2.5% were bachelor or above at 

Paikgacha upazila in satkhira district. 

.1.3 Farm size of the respondents 

In the study area there were three different categories of shrimp farm size was observed. 
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a. Homestead area; 

b. Gher area (own); and 

c. Gher area (leased out).  

Homestead area 

From the study area the highest category farmers were minimum in number (who had 

>20 decimal of land) and maximum farmers had low category shrimp farm (who had 

≤10) in the homestead area (Table 4). 

Table 4. Shrimp culture at Homestead area in the studied area 

Categories Score 

(decimal) 

Respondent 

(N=100) 

Range Mean Sd 

Number Percent 

Low 

Medium 

High 

≤10 

10-20 

>20 

90 

9 

1 

90 

9 

1 

 

0-30 

 

2.37 

 

5.99 

Total  100 100    

 

Gher area (own) 

The maximum farmers had lower (≤500 decimal) type gher area (own) followed by the 

highest category farmers were minimum gher area (≤500 decimal). It was found that 

88% respondents have their own gher area and only 2% had high category gher area 

(Table 5).  
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Table 5. Gher area (own) of the respondents 

Categories Score 

(decimal) 

Respondent 

(N=100) 

Range Mean Sd 

Number Percent 

Low 

Medium 

High 

≤500 

500-1000 

>1000 

88 

10 

2 

88 

10 

2 

 

0-1500 

 

2.48 

 

288.65 

Total  100 100    

 

Gher area (leased out) 

Medium type farmers had minimum gher area (800- 1600 decimal) and maximum 

farmers had lower (≤800 decimal) type gher area (leased out) and the mean was 2.65 

(Table 6). 

Table 6. Gher area (leased out) of the respondents 

Categories Score 

(decimal) 

Respondent 

(N=100) 

Range Mean Sd 

Number Percent 

Low 

Medium 

High 

≤800 

800-1600 

>1600 

96 

1 

3 

96 

1 

3 

 

0-2500 

 

2.65 

 

400.43 

Total  100 100    
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4.1.4 Annual family income of the respondents from different sectors in the study 

area 

In this study, annual family income was calculated from shrimps, agriculture (crops, 

fruits, trees, and livestock’s) and others (services, day labors, business, fishes except 

shrimp etc.). Majority of the farmers were involved with shrimp culture and their annual 

income of maximum was greater (>200000 tk/year) compared to other services (Table 

7). Annual income from agriculture was not so high because, the soil was not suitable 

for agricultural crops due to high salinity percentage. A few numbers of people (16%) 

were involved in other income generating activities. 

Table 7. Annual income of the respondents in the study area 

Source of income  Amount (Tk.) Percent 

 

  

Shrimp  

Low  (50000-150000 29.8 

Medium(150000-200000 ) 22.3 

High (>200000) 47.9 

Agriculture  Low (50000-150000 ) 28.26 

Medium (150000-200000) 41.30 

High (>200000) 30.43 

Other sources  Low (50000-150000) 12.5 

Medium (150000-200000) 43.8 

High (>200000) 43.8 
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4.1.5 Cropping pattern of the study area 

Environment had changed in the study area due to continuous shrimp culture. Most of 

the farmers were not interested in agriculture because it was less profitable than shrimp 

culture. In the study area, 83% farmers had changed their land use by shrimp culture, 

integrated rice-fish cultivation and integrated rice-fish-vegetables cultivation were 

83%, 12% and 5% respectively (Table 8). Swapan and Gavin (2011) found that prior 

to shrimp farming, rice was cultivated on 80% of the cultivable land and harvested 

twice in a year (February-March and July-August) at Dmarpota of Satkhira District.  

Table 8. Cropping pattern of the study area 

Categories Frequency Percent (%) 

Shrimp culture 83 83 

Integrated rice-fish cultivation 12 12 

Integrated rice-fish-vegetables cultivation 5 5 

Total 100 100 

     

 Table 9. Grain crop varieties cultivated in the study area 

Grain Crops Percent 

Boro rice 52 

Aus rice 32 

Aromatic rice 49 

Wheat 10 

Maize 12 
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Around 52% fermers cultivated boro rice where as 12% cultivated in maize in the study 

area (Table 9). Wheat and Maize cultivation practices were decreasing day by day. The 

major cause of this problem was the degradation of land due to shrimp culture and 

saline intrusion. Jodder (2013) found that 90 percent of the respondents cultivated 

Aman rice, 10% cultivated Aus rice and 8 percent Boro rice in Khulna districts. In 

Satkhira district cultivation of Aus rice was lower than Khulna districts because salinity 

in satkhira districts was greater than Khulna districts.  

4.1.6 Chemical used in shrimp culture 

According to the respondent, mejority of the farmers used chemicals and antibiotics 

indiscriminately without knowing their mode of action, doses and appropriate 

procedure of application. Commonly used chemicals found in the study area were lime, 

urea, Triple super phosphate (TSP), Potassium permanganate, Vitamins, Antibiotics, 

rotenone, phosphate, phostoxin, sumithion, melathion, timsen, zeolite and théiden to 

prevent definite insect, pest and diseases. 

4.1.7 Fertilizer use and application rate in the study areas 

From the study area most of the farmers used urea and TSP as fertilizer in their gher. 

In the study area, the application rate of urea was 15 kg/bigha for both bagda and golda 

gher and the application rate of TSP was 12 kg/bigha for both bagda and golda gher. 

Moreover, some other fertilizer such as Zinc, MoP, DAP also used in their gher to 

promote the gher condition. 

4.2 Environmental impacts of shrimp culture in the study area 

4.2.1 Changes of the soil fertility in the studied area 

Around 81% respondents told that the fertility of the land was decreased day by day in 

the study area (Table 10). 
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Table 10. Changes of the soil fertility in the study area 

Response of the respondents Frequency Percent (%) 

Yes 81 81 

No 15 15 

Not Notice 4 4 

Total 100 100 

 

The shrimp farmers used different types of fertilizers in their gher land to improve their 

field condition. Due to the application of chemical fertilizer and pesticide, soil fertility 

was reduced. According to Islam (2003) land inundation by saline water for a long 

period leads to its percolation into the surrounding soils, resulting in altered soil 

chemical properties. Williams and Islam (1999) observed that soil fertility was 

decreased by 92 percent in shrimp farming areas. The major reasons of decreasing soil 

fertility were due to chemical fertilizer and pesticide, water logging and saline intrusion. 

According to Anwar (2003) the organic matter content of the soils was also reduced to 

1.0–1.5 percent and nutrient deficiencies in nitrogen and phosphorus were prevalent in 

saline soils. 

 

4.2.2 Salinity level of shrimp gher in the study areas 

Among the respondents 90% gave positive opinion , 7% gave negative and 3% did not 

notice increased the salinity level of their shrimp gher showed in Table 11.  
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Table 11. Salinity level of shrimp gher in the study area 

Response of the respondents Frequency Percent (%) 

Yes 90 90 

No 7 7 

Not Notice 3 3 

Total 100 100 

 

Salinity was increased in the study area due to continuous cultivation of shrimp. In the 

study area, most of the fermers responded salinity increased two times in every 10 

years. According to Habiba et al., (2013) found that Shrimp farming also increased the 

salinity levels of the ground and surface water as saline water from shrimp farms seeps 

into ground and surface water in the coastal region of Bangladesh (Abedin et al. 2012; 

EJF 2004). According to Rahman (2014) the total area of Bangladesh affected by saline 

water in the meantime saline affected areas had increased by 3.5 percent over 10 years, 

from 1.02 million ha in 2000 to 1.06 million ha in 2009.  

4.2.3 Soil erosion increased due to shrimp culture in the study area 

 According to the respondents, due to continuous farming  of shrimp various  

problems were arisen. Soil erosion problem was one of them. Among the respondents, 

about 64% told that soil erosion was increased due to shrimp culture in the study area 

(Table 12). 
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Table 12. Soil erosion increased due to shrimp culture in the study area 

Response of the respondents Frequency Percent (%) 

Yes 64 64 

No 25 25 

Not Notice 11 11 

Total 100 100 

 

4.2.4 Cultivated land decreased due to shrimp culture in the study area 

Shrimp was cultivated in Satkhira that had created negative impacts on gher land as a 

result cultivated land decreased day by day, most of the farmers told that due to shrimp 

farming cultivated land decreased in the study area (Table 13). Ali (2006) reported that 

the village Damarpota of Satkhira district, 274 ha (79%) of its prime quality rice fields 

had transferred into shrimp farms during the period between 1985 and 2003.The 

expansion of shrimp farming had drastically reduced the area under rice cultivation 

particularly in Satkhira. According to Barraclough and Finger-Stich (1996) many 

shrimp ponds had been constructed on cultivated land, especially rice field because of 

shrimp farming was more benefited than rice farming. 

Table 13. Cultivated land decreased due to shrimp culture in the study area 

Response of the respondents Frequency Percent (%) 

Yes 82 82 

No 11 11 

Not Notice 9 9 

Total 100 100 
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4.2.5 Biodiversity loss due to shrimp culture in the study area  

Due to increase of shrimp some problems were found to arisen in relating to 

biodiversity loss. Among the respondents 80% responded yes, 9% no and 11% had no 

idea about biodiversity loss (Table 14).  

Table 14. Biodiversity loss due to shrimp culture in the study area  

Response of the respondents Frequency Percent (%) 

Yes 80 80 

No 9 9 

Not Notice 11 11 

Total 100 100 

 

From the study it was found that trees including date, palm and coconut trees were dried 

due to continuous shrimp cultivation. Thus, saline water leached into fresh land 

degraded soil quality that adversely affected local vegetation, plants and trees, crops, 

fishes and livestock, changed the environment, ecology, and impacts population health 

and disease patterns. Many of the local varieties of large fruit trees like mango, guava, 

sapodilla (sofeda), palm, berry, rose apple (jamrul), jujube (kul/boroi), kadbel, wood 

apple, coconut and so on had markedly declined over time in the southwestern part of 

Bangladesh (Kabir and Iva,2014). Paul and Vogl (2011) revealed that the rapid 

expansion of shrimp farming caused extensive destruction of mangrove ecosystems. 

Gain et al., (2008) also observed that fish diversity was reduced in coastal areas with 

increased salinity. It was observed that the conversion of the mangrove forests into 

shrimp farms had destroyed the breeding habitat of many fishes and increased the 

erosion of the shore lines (Masum 2008; Swapan and Gavin 2011). 
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4.3  Chemical properties of soil in the studied area 

After the survey report it was found that salinity was a major problem at Kaligonj 

upazila in Satkhira District. So soil sample of that region was analysed and the findings 

were discussed below. 

Table 15.  Soil pH, Electrical Conductivity and Salinity in the studied area 

Sample area pH EC (dS/m) Salinity (%) 

Taraly 8.7 11.9 6.9 

Nalta 8.6 12.34 6.8 

Moutala 8.1 11.71 5.9 

Baro Shimla 8.6 10.79 6.5 

Dakhin sreepur 8.2 11.09 6.3 

Optimum value for 

shrimp culture 

6.5-7.5(CIBA 

2001) 4.0 (CIBA, 2001)  

 

 

Soil pH 

Soil pH is a very important variable and it helps to know chemical, biological and 

indirectly physical environment including both nutrients and toxins. In most cases, apH 

ranged from 6.0-7.5 is optimum for the adequate availability of nutrients in the soils of 

Bangladesh (BARC, 2005). From the table it was found that among the selected unions 

the pH values ranged from 8.1 to 8.7 (Table 15). Kabir and Eva (2014) observed the 

pH values ranged from 7.11 to 8.23 in the Debhata upazila of Satkhira district.  
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Electrical Conductivity (EC) 

Electrical conductivity (EC) is the important parameter for soil salinity. From the study 

it was found that the electrical conductivity were 11.9 dS/m, 12.34 dS/m, 11.79 dS/m, 

10.79 dS/m and 11.09 dS/m respectively at Taraly, Nalta, Moutala, Baro-Shimla and 

Dkhin Shreepur (Table 15). The highest EC value was observed 12.34 dS/m at Nalta 

union and the lowest EC value was found 10.79 dS/m at Baro Shimla union. According 

to Shamim   et al., (2015) found that the highest EC observed 11.77 dS/m and the lowest 

EC 10.07 dS/m in the Satkhira District of Bangladesh. 

Salinity percentage of Soil 

Salinity is the measure of all the salts dissolved in water. The reason behind the increase 

of soil salinity is poor drainage system, poor irrigation system, less rainfall, dumping 

toxic substances and others (Blaylock, 1994). From the table it was found that among 

the selected unions the highest salinity was observed at Tarali that was (6.9%) and the 

lowest salinity was observed at Moutala (5.9%) (Table 15). Shamim   et al., (2015) 

found that the highest salinity value in the study area was 6.7% and the lowest was 

5.1% in Satkhira District of Bangladesh. Humayun and Jahan (2014) observed that due 

to poor drainage system and continuous shrimp farming at Chandipur Village under 

Debhata Upazila of Satkhira District, salinity level of both soil and water were 

increased (1.6 ppt and 13.4 ppt respectively).  

Soil Organic Carbon  

Soil organic carbon is a important parameter for agriculture. It affects productivity of 

soil for agricultural production. From the laboratory experiment the organic carbon was 

found (1.96% to 0.83%) in the study area. Baten et al., (2014) found that the organic 
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carbon ranged from 0.79% to 2.0% with the mean value 1.14 and standard deviation 

0.44 some selected areas of Bagherhat District. 

 

 

           Figure 4. Organic carbon (%) in the studied area 

Organic Matter (OM) 

The organic matter content ranged from 1.37% to 2.11% (Fig.5, Appendix 1) in the 

study area. The highest and lowest value of organic matter was observed at Boro 

Shimla, Dkhin Shreepur respectively. The low level of organic matter in some areas 

might be due to higher oxidation rate of plant and animal residues by relatively high 

temperature. Baten et al., (2014) found that the organic matter content ranged from 

1.37% to 3.47% with the mean value 1.98 and standard deviation 0.77 some selected 

areas of Bagherhat District. Islam et al., (1992) found that organic matter ranged from 

0.6 to 1.7% in soil series from different region of Satkhira district. Organic matter in 

the study area decreased day by day due to cultivation of shrimp culture.  
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        Figure 5. Organic matter (%) in the study area 

Exchangeable Potassium 

Potassium is the third most essential elements after nitrogen and phosphorus, to limit 

plant productivity Brady (2004). The Potassium content ranged from 251.1 to 293 ppm 

(Fig. 6, Appendix 1) in the study area. The highest value of exchangeable K was found 

in soils of Baro Shimla (293 ppm) and the lowest was at Dkhin Shreepur (251.1 ppm). 

SRDI (1999) reported that the available potassium value ranged from 0.20 to 1.02 

meq/100g soil in salt affected Satkhira district of Bangladesh.  
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             Figure 6. Amount of Potasium (K) present in the studied area 

 Available Phosphorus 

 Phosphorus is one of the most important element for plant productivity. The amount 

of available phosphorous ranged from 28.09 to 41.12 ppm in the selected gher area (Fig. 

7, Appendix 1) in the selected gher area. The highest and lowest value of phosphorous 

was found at Dakhin Shreepur, Baro Shimla respectively. Rahman (2013) found that 

the range of available phosphorous 12 to 24 ppm in coastal and off shore areas of 

Bangladesh. 
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          Figure 7. Amount of Phosphorus (P) present in the studied area 

 Calsium (Ca) 

Calcium plays a very important role in plant growth and nutrition as well as in cell wall 

deposition. In the studied area it was observed that the available Ca ranged from 

(1071.01 to 1501.01 ppm) in the study area (Fig. 8, Appendix 1). Karim et al., (1990) 

observed that the saline soil contained Ca2+ at the concentration 460 to 1140 ppm at 

exchangeable state. Due to natural disasters and shrimp cultivation or intrusion of saline 

water, exchangeable Ca was increased over time.  

32.51 31.71
29.06 28.09

41.12

0

5

10

15

20

25

30

35

40

45

50

Taraly Nalta Moutala Baro Shimla Dakhin sreepur

P
h

o
sp

h
o
ro

u
s 

(p
p

m
)

Location

Phosphorous



48 
 

 

               Figure 8. Amount of Calsium (Ca) present in the studied soil 

 

Exchangeable Sodium (Na) 

High levels of sodium are detrimental to soil tilth and plant growth (Marx et al., 1999). 

From the laboratory experiment it was found that the highest and lowest value of Na 

were 718.9 ppm, 679.6 ppm respectively (Fig. 9) in the studied area. The average value 

of exchangeable Na increased over time. In the year 1972, the highest value of 

exchangeable Na of the studied samples was 12.65 ppm soils and the lowest value was 

7.82 ppm soils (SRDI, 1972). Mamun (2014) observed that the average value of 

exchangeable Na in the coastal areas of Bangladesh was 363.5 ppm . 
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              Figure 9. Amount of Sodium (Na) present in the studied area 

 Sulpher (S) 

Sulphur (S) is one of the essential nutrients for growth of plant. Its requirement is the 

same as of phosphorus (De Kok et al., 2002; Ali et al., 2008). The available S content 

(179.32to 231.12 ppm) (Fig. 10) in the gher area. The highest and lowest value of 

Sulpher was found at Dakhin Shreepur and Moutala respectively. The available S 

contents of soils showed wide variation among the studied sites. Mitro et al., (2014) 

observed that the available S content ranged from 64.25 to 246.32 ppm in the selected 

area of Bagherhat district. 
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              Figure 10. Amount of Sulpher (S) present in the studied area 

 

4.4 Physico-chemical parameters of water samples collected from different shrimp 

Gher  

Water quality is one of the important factors in the determination of shrimp culture 

activity. The result of the shrimp gher water have been presented in the Table 16. 

 

Water pH 

 For aquaculture a standard value of pH had to be maintained in the range of 7.5 to 8.5 

(CIBA, 2001) and the optimum pH value for shrimp cultivation was also within this 

range and this value should not vary more than 0.5 unit. In some cases, the pH value in 

the studied gher water was less than the optimum value which was not favourable for 
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shrimp cultivation. In the studied area the pH value ranged from 7.1 to 8.1 (Table 16). 

There was no remarkable change was found in the gher water in the studied area. 

 

Electrical Conductivity (EC) 

In the studied areas the EC values ranged from 13.75 to 18.72. At Boro Shimla and 

Dakhin Shreepur it was higher than the optimum value. 

Salinity 

For shrimp cultivation the minimum level of salinity in water was 5 ppt (Alam, 2007). 

To get optimum production salinity level should be 15-25 ppt (Central Institute of 

Brackish Water Aquaculture, 2001). The salinity level of gher water was ranged from 

8.5 to 11.1 percent which was not harmful for aquaculture.  

Total Dissolved Solid (TDS) 

Normally TDS ranges from 5 to 1000 mg L-1 (Brady and Weil, 2004). The TDS values 

ranged from 6.88 to 9.36 g L-1 (Table 16) which was not affected by saline water.  

Dissolved Oxygen (DO) 

Maintenance of an adequate level of DO in pond water is very important for shrimp 

survival and prolonged exposure to the stress of low concentration of oxygen can inhibit 

shrimp growth. In studied areas, the DO ranged from 7.0 to 7.2 mg L-1 (Table 16) which 

was within the range. Poernomo (1992) reported that the tolerance DO for shrimp 

culture is <3 mg L-1(3-10 mg L-1) and the optimum DO ranges from 4-7 mg L-1. Cheng 

et al., (2003) reported that DO values higher than 5 mg L-1 had often been recommended 

for intensive culture practices.  
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Table 16.  Physico-chemical parameters of water samples collected from different 

shrimp Gher   

#Hajek and Boyd 1994; ¥ CIBA 2001                                                           

 

Turbidity (NTU) 

The turbidity values observed in the 5 mixed shrimp gher water samples was ranged 

from 11.2 to 196 NTU which was deviated from optimal value (0-25) recommended 

by Hajek and Boyd (1994). They had reported that turbidity range from 0 to 25 NTU 

was considered as slight, 25 to 100 NTU as moderate and greater than 200 NTU as 

severe for agriculture.  

 

 

 

   Parameter    

Sample area pH 

EC 

mS/cm 

TDS 

g/L 

Turbidity 

(NTU) 

DO 

(mg/L) 

Salinity 

(%) 

Temperatures 

(0C) 

Tarali 7.1 14.68 7.34 63.4 7.1 8.5 31 

Nalta 7.2 13.75 6.88 69.2 7.0 7.9 32 

Moutala 7.2 16.55 8.27 11.2 7.1 9.7 31 

Boro-Shimla 8.1 18.72 9.36 196 6.8 11.1 30 

Dakhin-

Shreepur 

8.0 18.61 9.31 31.7 7.2 11.0 32 

Optimum 

value for 

aquaculture  

7.5-8.5¥  -  15-25#  0-25#  4-7¥  15-25¥  28-32¥  
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Water Temperature  

Temperature with range from 20-3200C were recommended tolerance value for shrimp 

culture and 29-3000C were the optimum temperature for cultured shrimp growth. In 

aquaculture, high temperatures could also increase intensity and frequency of disease 

outbreaks of shrimp and adversely impact on water quality in source water bodies 

(Goggin and Lester (1995), (Vilchis et al., 2005). In the studied area it was found that 

the temperature was 30 – 320
C which was optimum for shrimp farming. 
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CHAPTER V 

SUMMARY, CONCLUSION AND RECOMMENDATION 

SUMMARY 

The study was conducted at Kaligonj upazila of Satkhira district to investigate the status 

of shrimp cultivation along with their socio-economic and environmental impacts 

during the period from August to December 2016. Data were collected from 100 

respondents. A summary of the major findings was given in the subsequent sections. 

In the studied area most of the respondents belonged to medium to old aged categories 

and only 21% respondents were in the young aged group. Majority (62%) of the 

respondents had primary and higher secondary level of education followed by higher 

secondary level (20%), graduate and above level (14%). It was clear from the study that 

all the respondents who were involved in shrimp farming were moderately educated. 

From the study area the highest category farmers were minimum in number (who had 

>20 decimal of land) and maximum farmers had low category shrimp farm (≤10) in the 

homestead area. Medium type farmers had minimum gher area (800- 1600 decimal) 

and maximum farmers had lower (≤800 decimal) type gher area (leased out) and the 

mean was 2.65. In the study area, 83% farmers had changed their land use by shrimp 

culture 12% farmers by integrated rice-fish cultivation and 5% by integrated rice-fish-

vegetables cultivation. 

Around 81% respondents told that the fertility of the land was decreased day by day in 

the study area. According to the respondents, due to continuous farming  of shrimp 

various  problems were arisen. Soil erosion problem was one of them. Among the 

respondents, about 64% told that soil erosion was increased due to shrimp culture in 

the study area. 
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From the survey it was found that among the selected unions the pH values ranged from 8.1 

to 8.7. The highest EC value was 12.34 dS/m at the Nalta union and the lowest EC value 

was 10.79 dS/m at the Baro Shimla union. The average value of salinity was 6.4 %, the 

highest value of organic carbon of the studied areas was Boro Shimla (1.96%) and the 

lowest was Dakhin Shreepur (0.83%). The organic matter content ranged from 1.37% 

to 2.11% in the study area. The highest value of phosphorous was found in soils of 

Dakhin Shreepur (41.12 ppm) and the lowest value of phosphorous was found in Baro 

Shimla (28.09 ppm), The highest value of Calcium was found in the soils of Moutala 

union (1501.01 ppm) and the lowest at Nalta union (1071.01 ppm), The available Na 

ranged from 679.6 to 718.9 ppm and mean value was 697.74. The average value of 

exchangeable Na was much increased over time, the highest value of Sulphur was found 

in soils of Dakhin Shreepur (231.12 ppm) and the lowest value of Sulphur was found 

at Moutala (179.32 ppm). Results showed that except dissolved oxygen (DO: 7.0 to 7.2 

mg L-1) and temperature (30 to 320C) other physicochemical parameters of shrimp gher 

water were not suitable for shrimp cultivation. 
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CONCLUSION 

Shrimp is a cash crop which creates employment opportunities and improves the 

livelihood of shrimp farmers as well as related intermediaries. From the experiment it 

was found that the annual income of the respondents was increased from the past. 

Shrimp cultivation has ecological impact in terms of salinity increase and loss of 

biodiversity. But the salinity was increased both in soil and water. So farmers had 

changed their cropping pattern. In the soil of the study OM, EC and Na were more than 

the optimum limit.  
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RECOMMENDATION 

1. Similar research should be conducted by the researchers in other region of 

Bangladesh. 

2. The coastal areas should be categorized into several zones on the basis of 

salinity and agro-ecosystem to ensure proper use of valuable land resources and 

accordingly, eco-friendly shrimp culture and improved management should be 

introduced to increase both private and social benefits. 

3. The Government should give more concern about the adverse impact of climate 

change on the coastal environment to successfully face the natural disasters. 
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APPENDIX I 

Supplementary Table  

Location OM 

(%) 

 

Org. 

C 

(%) 

Total 

N 

(%) 

P 

(ppm) 

K 

(ppm) 

Na 

(ppm) 

Ca 

(ppm) 

S 

(ppm) 

Taraly 1.51 0.93 0.17 32.51 271.9 718.9 1109.79 197.09 

Nalta 1.75 0.99 0.09 31.71 251.1 689.9 1071.01 198.56 

Moutala 1.43 1.01 0.08 29.06 278.8 679.6 1501.01 179.32 

Baro Shimla 2.11 1.96 0.19 28.09 293 709.3 1202.89 193.08 

Dakhin sreepur 1.37 0.83 0.09 41.12 291.4 691 1294.89 231.12 
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APPENDIX I I 

                             Agroforestry And Environmental Science Department 

       Sher-e- Bangla Agricultural University 

Interview Schedule 

SOCIO-ECONOMIC IMPACTS AND ENVIRONMENTAL CHANGES DUE TO 

SHRIMP CULTIVATION IN KALIGONJ UPAZILL OF SATKHIRA DISTRICT 

Sample number------------  

      Name---------------------------               Fathers name---------------------------------       

Village------------------------Union-----------------------------------------  

PART: A 

Socio-economic Impacts 

1. Age----------------years  

2. Educational qualification  

a. Do not know read and write b. Only name signature   c. Passed class------------  

3. Family size  

a. Total Members…………… b. Earning members ………….  

4. Experience in shrimp cultivation----------------------------years  

5. Farm size of the respondent   

Land use pattern  Area  

Homestead area  

Gher area(own)  

Gher area(leased out)  

Cultivated land  
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7. Do you think cropping pattern change due to shrimp cultivation if yes-  

 

 

 

 

Categories  Seasonal   

Varieties  

Change varieties  Agroecological 

context 

( Rainfed   or 

Irrigated)  

Tested 

areas  

Rabi  Kharif past  present     

     Shrimp culture  

Integrated  rice-fish  

cultivation  

Integrated   rice-fish 

vegetables cultivation  

Cultivation of saline 

tolerant vegetable crops  

6. Annual income  

Sources of Income  Amount  in Taka  

Past  Present  

Shrimp  

Agriculture  

Business  

Service  

Day laborer 

Others  
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8. Do you follow any control measure against viral attack?  

 

 

 

 

9. What type of fertilizer do you use to shrimp cultivation?  

 

 

PART: B 

Environmental Impacts 

1. Do you think agricultural crop lands decreases due to shrimp culture?  

                     a.     Yes     b.   No     c.    Don’t know  

2. Do you think salinity level increases due to shrimp culture?  

a. Yes     b.   No     c.    Don’t know  

3. Do you think soil erosion increases due to shrimp culture?  

a. Yes     b.   No     c.    Don’t know  

4. Cultivated land decreased due to increase shrimp   

a. Yes     b.   No   c.   Don’t know  

 

Name  Amount(Bigha/Kg)  Frequency/Year  

Name  Amount(Bigha/Kg)  Frequency/Year  
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5. Do you think soil fertility is reduced due to shrimp cultivation?  

a. Yes     b.   No     c.    Don’t know  

 

6. Health hazard increased due to shrimp culture  

a. Yes     b.   No   c.   Don’t know  

7. Do you think environmental pollution increases due to shrimp culture?  

a. Yes     b.   No     c.    Don’t know  

8. Do you think there is any change in your cultivated land due to using chemicals?  

a. Yes     b.   No     c.    Don’t know  

9. Do you think water quality is decreasing due to shrimp cultivation?  

a. Yes     b.   No     c.    Don’t know  

10. Do you think introduction of invasive species due to shrimp culture?  

a. Yes     b.   No     c.    Don’t know  

11. Do you think shrimp culture is responsible for climate change?    

a. Yes     b.   No   c.    Don’t know  

12. Biodiversity loss due to shrimp culture   

a. Yes     b.   No   c.    Don’t know  

14.Do you think organic matter depletes for extensive shrimp farming? 

                    a. Yes     b.   No   c.    Don’t know  

15.What type of chemical do you use to shrimp cultivation?  

 

 
 

Name  Amount(Bigha/Kg)  Frequency/Year  


