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Abstract 
Bangladesh is fortunate to have an abundance of productive interior, coastal, and marine water resources. The nation's fishery resources are one of the economic system's cornerstones. The existing research work intended to assess financial impacts due to  COVID-19 problem on Bangladesh's southern coast's fishing industry and to look into the resilience factors that stakeholders thought would help them withstand pandemic-related risks. Additionally, the study aimed to investigate the observed resilience characteristics of stakeholders in coping with the risks related with the pandemic. The author's interviews with different experts in the fisheries sector revealed that fishermen and other supply chain actors encountered several challenges in the research locations due to COVID-19. The author conducted a survey of 319 professionals employed in the fisheries sector, including fish traders (Aratdar), wholesellers, fish retailers, sellers, fish farmers, fishing laborers, ice vendors, transport workers, fishermen, and consumers in the study areas. The survey revealed that fishermen and other supply chain actors in the study areas have faced several challenges due to COVID-19. Through the modification of fish supply and demand, fish distribution, labor, and production, the epidemic has revealed pre-existing weaknesses and restricted ability to recover, therefore endangering the welfare of small-scale fishing households. Furthermore, fish farmers have had to confront a dearth of resources and technical assistance, together with limitations in the market, difficulties in shipping, and low pricing. Due to the COVID-19 pandemic, subsistence farmers find it more challenging to sell their catch, necessitating the reconstruction of the fish value chains, including links between farmers and markets, market infrastructure, cold storage facilities, transportation systems, and increased market information flow. The authors recommended for Dumpy & extensive phrase of the  recuperation plans could finally addressing the pandemic COVID-19 issue for convene both instant requirements and enduring period of goals for the durable revival for the fishing sector. 
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Introduction

Bangladesh, which has a land area of 147,570 km2, is situated in South Asia between 20°34′ and 26°38′ N latitude and 88°01′ to 92°42′ E longitude. Due to its widespread interior, brackish, coastal and marine properties, this nation producing the most fish and aquaculture worldwide. The fishing industry of Bangladesh considered as most productive and dynamic industries, has been increasingly significant to the country's economy within the last decades. The Sustainable Development Goals (SDGs) of the United Nations, which emphasize both food security and the dependent people's socioeconomic status, highlight Bangladesh's achievements in the fisheries sector since the country's independence in 1971. The primary source of animal protein for the people of Bangladesh comes from the fishing industry, which contributes 3.50 % to the nation's overall GDP and 25.72% from the GDPs of agriculture products. In 2019–2020, inland capture, culture, and marine fisheries contributed just over 29%, 57%, and 14% of the nation's total fisheries production, respectively (DoF, 2020). 
The nation's abundant fisheries resources can be broadly divided into three subgroups: maritime capture, inland capture, and culture. Inland cultured fisheries produed 25,84 million M.T. or nearly 57.38 % of entirety production of fisheries resource during 2019–20 and occupies an area of roughly 8.37 lakh ha. Aquaculture production augmented steadily from 10.63 lakh MT during the 2008-09 to 25.84 lakh MT on 2019-20. The marine sector accounts for just 14.90% of the countries total 6.71 lacks M.T. of fisheries production in 2019–20. Nearly 82.86%, or 5.56 lakh M.T. of all fishing is artisanal or small-scale of the total marine production, whereas major industrial fishing accounts for 17.14% or 1.15 lakh M.T. During the year of 2019–20, the total marine capture grew from 1.65 million tonnes (MT) in 1983–1984 to 6.71 million tonnes (MT).

The fisheries industry, accountable for 3.50% of Bangladesh's GDP and providing employment to over 18 million individuals either directly or indirectly, is among the country's most rapidly expanding economic sectors (Islam et al., 2022). As of 2022, Bangladesh ranked third in inland fish output and sixth in aquaculture production ( Campbell et al., 2022). Despite the development of the industry, its long-term sustainability is uncertain because to various natural and anthropogenic factors, including pollution, over exploitation, detrimental fishing, and habitat alteration (Islam et al., 2022). Consequently, any adverse impact on this industry could lead to catastrophe for the food production system and undermine the income of millions of individuals. The abrupt emergence of COVID-19 has resulted in a lockdown and shutdown of transportation, which has had a substantial impact on the fisheries industry, affecting both fish farms and the national fish market. The predicted shortage of seeds and feed was expected to adversely impact aquaculture productivity. The rise in gasoline prices rendered small-scale fishermen more vulnerable, as they were unable to carry out fishing activities (Love et al., 2023). Moreover, the shrimp and seafood businesses have been affected by border closures and travel restrictions. Notwithstanding the negative consequences, COVID-19 has had beneficial benefits on open-water fisheries resources as a result of reduced human disruptions, especially on fish habitats and populations (Islam et al., 2022). Therefore, it is crucial to analyze the effects of the epidemic on different subsectors and stakeholders in the fishing industry.

The COVID-19 pandemic affects various dimensions of human society, including health, food consumption, and economic activity (Corlett et al., 2020; Hassen et al., 2020; Lu et al., 2020). All aspects of life, including means of subsistence, transportation, trade, agricultural output, food distribution networks, and social welfare, were negatively impacted by COVID-19 (Reardon et al., 2020; Sharma et al., 2020). The worldwide COVID-19 infection burden reached 649.754 million individuals, with a mortality rate of 0.01% as of December 20, 2022 (WHO, 2022). During the specified time, the COVID-19 infection in Bangladesh affected 2.037 million individuals, resulting in a mortality rate of 0.014% (WHO, 2022). In comparison to the global average, the mortality rate in Bangladesh was greater. 
Nevertheless, the figures cited may be underestimated due to the exclusion of few individuals who did not undergo viral testing.

Like several other industries, the fisheries and aquaculture sector globally was adversely affected by COVID-19, both directly and indirectly. Comparing 2019 to 2020, the export of carp, European sea bass (Dicentrarchus labrax), sea bream (Sparus aurata), and bluefin tuna (Thunnus thynnus) in Turkey decreased by 7.89% in quantity and 7.43% in USD value (Can et al., 2020). From January to September 2020, the United States experienced a 40% decline in captured seafood, a 43% decline in exports, and a 37% decline in imports, as compared to the numbers from the previous year (White et al., 2021). COVID-19-induced lockdowns in harbours and fish landing facilities in India have had a negative impact on all nine coastal states by constraining marine capture fisheries, inland fisheries, and seafood export (Purkait et al., 2020). The COVID-19 pandemic had substantial impacts on global food consumption (Mandal et al., 2021), healthcare infrastructure (Kaye and al., 2021), and the socioeconomic circumstances (Prawoto et al., 2020) of individuals. COVID-19 has a profound impact on public health and essential services, while also presenting a substantial threat to the production, delivery, and availability of food (Amjath-Babu et al., 2020).


Small-scale fishing communities are among the most vulnerable in the fishing industry because they depend on the information passed down from generation to generation (Alam et al., 2021). Several factors, such as environmental changes, national legislation, including prohibitions, and climate change, impact fishermen's livelihoods (Lazzari et al., 2021; Selim et al., 2021). In the current fight against poverty, the new motivating drivers are the COVID-19 challenge and the fishing restriction period, a national policy initiative to replenish depleted fish supplies and livelihoods. While started the outbreak of COVID-19 pandemic in Bangladesh, life of people and society have significantly disrupted. The impact of the COVID-19 pandemic included supply-chain disruptions, dramatic consumer demand declines, labour shortages, and business interruptions in several industries. The fishing industry has suffered significantly due to the COVID-19 outbreak (European Commission, 2020). Fisheries dependent populations have suffered due to the epidemic's adverse effects on fishing, farming, and selling. Many jobs for fishermen and fish labourers were lost due to the COVID-19 shutdown and limitations. In order to increase the resilience of the fisheries and aquaculture sector, greater focus should be placed on increasing the capacity of stakeholders through subsidies, incentives, interest-free loans, and other income-generating options (Ahmed et al.,2021). However, access to high-quality feed, seed, and extension services may increase the output of inland water body fisheries. The appropriate technology is essential for Bangladesh to develop robust coastal and marine aquaculture. Developing communication and transportation networks for quick access to information, collaborating with regional and international networks for updated technology and value chains, and effectively utilizing marine resources are necessary to increase Bangladesh's overall fisheries production (Haque et al., 2021).


COVID-19 caused disruptions in the supply chain of the fish and shellfish processing plant (FSPP) industry in Bangladesh as a result of cancelled orders or shipments by international buyers during the epidemic (Islam et al., 2021). The decline in global demand for fish and shellfish significantly depressed employment prospects in the FSPPs at that period. Furthermore, the administration costs of the FSPPs were also raised due to the heightened demands for health safety materials (Islam et al., 2021: Rahman et al., 2021). The occurrence of these incidents had indirect effects on the female employees of the FSPPs. The decline in demand for fish and fishery products had a negative effect on their compensated working hours. Overtime prospects were significantly diminished in the majority of full-time staffing plans. Furthermore, transportation expenses escalated due to the lockdown (Rahman et al., 2022) and government regulations mandated buses to function at 50% of their maximum capacity. The escalating commuting expenses exacerbated their livelihood challenges and imposed a greater fiscal strain on them and their families. The women workers encountered a financial difficulty while attempting to uphold social distancing measures, such as utilizing public transportation at half of its capacity and adhering to health safety protocols by wearing masks and hand sanitizers. It may also exert comparable negative effects on the female employees of FSPPs ( Shammi et al., 2023).

According to Islam et al. (2020b), Bangladesh's 65-day coastal fishing ban has resulted in increased fish production, financial loss, and a threat to coastal small-scale fishing groups. Even though the coastal fishermen were accustomed to the ban on fishing, this time was challenging due to COVID-19 pandemic restrictions that had already stopped them from fishing from late March 2020 forward. The unexpected shutdown was a shocker that resulted in decreased revenue and debt. The need for more competence prevented the majority of fishermen from finding alternate means of income, and some of them began working as daily labourers to sustain themselves, according to research by Sultana et al. (2021). However, the government typically assists fishermen with a fishing identity card during the fishing prohibition. Fishermen are challenged due to the amount of red tape needed to obtain an identity card and the unequal access to humanitarian supplies. It should be emphasized that there was no oversight or monitoring of fishing operations during the COVID-19 emergency, which would have caused a rise in I.U.U. Fishing and incursions into regions used by small-scale fishermen (Thomson, 2020; C.F.F.A., 2020c).
Bangladesh overcome several natural disasters in recent decades to meet its output target. Natural disasters are impacting the means of subsistence for the community of fishermen. The COVID-19 virus recently caused a catastrophic humanitarian crisis that has spread worldwide. People are in pain in each facet of their communities each day life and livelihood. Besides, Bangladesh further experiencing a catastrophe due to the Coronavirus. Numerous people died due to the Coronavirus's terrible impacts, many lost jobs, and most of Bangladesh's population experienced physical and mental shock. The Coronavirus had the same consequences on fishermen as on everyone else. The Covid-19 epidemic has caused financial difficulties for some 1.8 million workers in Bangladesh's fishery and aquaculture industries (Islam et al., 2021). Bangladesh needs more resources to deal with COVID-19's adverse effects. As of March 20, 2022, the country had reported 29,114 fatalities, 18,020,350 recovered cases, and 1,950,700 COVID-19-positive cases. Bangladesh has implemented safety precautions, including work-from-home choices, social isolation, lockdowns, and domestic and international travel limitations. In particular for wage earners, these measures reduced household income, making it more difficult for households to manage their living expenses.
The aquatic system and value chain, the finfish and prawn aquaculture industries, the seafood industry, coastal fisherfolk resilience, consumption of fish, security of food as well as artisanal fisherfolk societies were main topics on numerous studies that examined how the COVID-19 pandemic affected Bangladesh's fisheries industry. However, the pandemic's impacts on the fisheries sector in a particular coastal region have yet to be fully understood. In this study, the pandemic's effects on the entire fishing sector in the Chattogram region are examined.
Chattogram, Bangladesh's second-largest city, which is the Indian subcontinent's regional connectedness depends on it. On April 2, 2020, this commercial capital urban city reported its first COVID-19 positive case. At this point, present research builds on the obtainable technique & forecasts the coranavirus pandamic extend for the study area while allowing for the same constraints. The district has broad coastal regions with ten coastal fishing landing points, and fisherfolk communities and fisheries sector of the study areas enterly influenced through the pandemic outbreak following capital Dhaka. Because fish are available for consumption, sale, and commercial usage in Chattogram's upgraded coastal areas, COVID affects all professional people, from slum inhabitants to affluent urban people. The following research was carried out to identify the shocks and stressors caused by the COVID-19 pandemic in Bangladesh's Chattogram region and the effects on economic perspectives due to pandemic problem on the fisheries sector. 

Methodology

The primary goal of the study was to assess COVID-19's effects on the fishing industry in the Chattogram region. Both the primary as well secondary information used for the collection  and analysis of obtained data for research work . The authors used households survey, focus group discussion, key informant interviews, in-depth face-to-face interviews, and interviews with key informants provided most of the primary data. The ethical standards for human intervention research were followed during all data collection, storage, and dissemination phases.

The Chattogram district's fisheries sectors were the sole subject of the investigation. In order to gather information, several fish hall points, markets of fishes, supermarkets, aquaculture ponds as well as fish and shrimp hatcheries were taken into account. A 12-month study period was conducted from August 2020 to July 2021. to gain a comprehensive understanding of the pandemic's effects both before and after the lockdown, seven landing spots, seven aquaculture farms dispersed across Anwara, Sitakundo, Mirsharai, Banshkhali upazila, Patenga area and other eight markets of fisheries products that considered both investigated rural and urban places, and three superstores in the commercial capital city were chosen. Present study's venues carefully selected because of their proximity to landing and fishing regions. In order to fully understand the the research work was conducted in a few additional fishing settlements along the coast to gauge the pandemic's affected Chattogram district's coastline. These areas were chosen to interact with the local populace and learn about their everyday activities and any problems and adapted responses to the COVID-19 epidemic.

The interviews involved people directly or indirectly connected wih fisheries sector  professions. This study roofed a broad spectrum of patrons with the portray the picture of abundance of fisheries resources and the consumer based circumstances of fisheries sector. This content offers an insightful viewpoint because the respondents' sample size was carefully chosen. The author conducted the interview with 319 personnel which are fishermen, consumer, fish labour, transport labour, vendor of ice shop, aquaculturist, super shop sellers, 

The research finding information needed for present investigation was classified between primary and secondary data. Interviewing is one of the most often used qualitative techniques for gathering primary information based useful data for research finding. Qualitative approaches, particularly in the ways of gathering data that depend on various interactions between researchers and respondents. In this inquiry, semi-structured interviewing was performed. The following stages were meticulously simulated: a) One-on-one interviews; b) key informant interviews and c) Focus group discussion. 

A semi-structured questionnaire and in-person interviews made up the bulk of the survey's methodology. Because of the substantial transportation loss and geographical restrictions during the first year of the epidemic, one-on-one interviews were especially risky. To properly assess the impact of the pandemic on the fisheries sector and related livelihoods, the authors conducted the 20 one to one dialogue with fishefolks, aquaculture farmers, dealers, vendors, wholesalers and fisheries sector based labourers. Participants came from different sub-sectors of the fisheries industry. A total number of one-on-one consumer interviews were also done to comprehend the fishing products' value chain better.  The authors conducted 5 focus group discussions (FGDs) to manufacture the exclusive interview information & scrutinize the industry's probable recovery possibilities from the pandemic. During the face-to-face interviews, a few themes that appeared to be contentious were also covered by the F.G.D. participants. Fishing villages and fish landings for FGDs hosted homogenous and varied participant groups.

Results 

The study finds that the epidemic mainly harms those involved in the aquaculture and fishing industries. The stakeholders included fishermen, fish farmers, auctioneers, and fish traders (retailers and wholesalers). Prior to the pandemic, a fish auctioneer sold, on average, 340–260 kg of fish per day. the authors explored that daily fish sale by the sellers sharply plunged 190 kg at the time of lockdown period. After the lockdown situation, the authors found that fish sale was increased to 269 kg/ day from 216 kg/day. The data on sales indicated that during pandemic era, it was simpler to observe changes in sales in rural than urban areas and that following the lockdown, the situation was also better in urban than rural areas.
Finding of study included thirty farmers, 84% from rural areas. Before the outbreak, a fish farmer's typical weekly catch ranged from 690 to 170 kg. Fish sale decreased to 135 kg/week during the moment of lockdown. The weekly fish sales were reported at 394.7145.9 kg, which is still below pre-COVID levels. Participants, particularly dealers, claimed that they were the ones who were most negatively impacted by movement restrictions. The sales in both urban and rural areas fell precipitously. Prior to the pandemic, a fish vendor would sell an average of 25.9 13.6 kg per day in an urban setting versus 94.4 91.8 kg per day in a rural situation. This sales substantially reduced during the pandemic; for urban and rural dealers, the documented sales were 14 and 8  kg/day and 41 and 44 kg/day correspondingly. Sales volumes of 27.5-14.2 kg/ day in urban areas and 74.3-76.3 kg/ day in the rural areas of Chattogram district were seen compared to shutdown times. 
The authors explored that sellers of fish assert that fish sales have considerably decreased throughout the pandemic. Fish auctioneers likely needed to deliver more fish to wholesalers and traders and as consequences, their daily fish sales quantity decreased from 144 kg to 64 kg. Fish auction for retailers fell down sharply than for the wholesalers. 

The research also looked for trends in the sales of fish at three different super stores. Less fish was sold throughout the epidemic than before COVID. After the shutdown, sales increased due to the company starting to sell online and offering home delivery as an option. Nearly all of the 278 participants in the research claimed that the pandemic had a detrimental impact on their income in both urban and rural areas. Fish auctioneers typically made 2912.91637.5 BDT per day, but during the shutdown, that amount fell to 1464.81123.5 BDT. Although there was a regular supply of fish, the respondents asserted that a lack of regular dealers and clients was to blame for the reduction in daily income. Because of their limited mobility, They were unable to transfer the fish to far-off places, reducing amount of fishes, targeted people could purchase from the aquaculture cultivators. After the ended of lockdown, but continuation of pandemic situation their regular each day proceeds estimated at 2300 BDT to 890 BDT. 

Generally, in Bangladesh fish stocking peaked in March and April month that close to the started time of COVID-19 problem in the country. Due to transportation issues, the farmers' livelihoods were steadily threatened as the demand and price for fish declined. Their weekly earnings dropped from 7440 BDT to 1114 BDT to 2253.3 BDT to 712.3 BDT as their sales declined. The weekly income increased steadily after the lockup restriction, reaching 4897 BDT to 935.7 BDT. The authors conducted discussion with the 60 traders who are engaging with fisheries came from various marketplaces and fish landing sites, with 33% being wholesalers and 67% being retailers. Some of the businesspeople sold goods from moving vans in various local markets. Urban and rural communities experienced a sharp fall in income . The earnings of wholesalers and retailers were examined separately. During regular business hours, retailers and wholesalers made 3325 1039 and 1507 1380 BDT, respectively. Because seafood prices were rising during the shutdown, some stores closed their doors. While some people looked for alternative sources of income, others took out loans from N.G.O.s and Mahajon to make ends meet. At the time, the average daily income for retailers was 567.8391 BDT, whereas the average daily income for wholesalers was 1195395.3 BDT. After the lockdown, the daily revenues for wholesalers and retailers were 2835 and 918.4 BDT and 1191.5 and 1079.6 BDT, respectively. 

According to the authors, small-scale fishermen and communities are the fishing industry's most vulnerable group. the authors conducted discussion with thr 4 various fisherfolk communities looked at for this investigation. One hundred twenty-five fishermen were interviewed and participated in various FGDs to understand more about the pandemic's impact on fisherman's livelihoods.There were formed Five different income quartiles. The authors found from the study that fishermen earning remained constant earlier than COVID-19 (Fig. 1). Fishermen averaged roughly 28% further to 400 Tk/day and 25% less than 200 Tk/ day. Despite during the time of lockdown, those with boats and nets continued to fish. Most people who frequently provided labour on other people's boats lost their jobs and money. Their revenue dropped precipitously until it was at its absolute minimum. At that time, 44% of the fishermen reported making only 200 BDT daily. 

range
Figure 1: Before and after the lockdown, fishermen's income trends
The COVID-19 epidemic presented several difficulties for fishermen in the survey areas. The unemployment rate was one of the most obvious ones. About 44% of fishermen needed to find additional sources of income to cover their daily expenses. Seventy fishermen persisted in their fishing despite the limitations. They had to restrict their fishing time and catch because the market value was erratic, and there was a chance that some fish might not be sold. Compared to 8% of fishermen who started selling their catch directly, 16% of fishermen started working as fish processors in markets. Even though the market price of fish rose, the fishermen only received the farmgate price. 14% of the fishermen have sought additional income sources to meet ends.
From the study, the authors explored that coronavirus pandemic negatively impacted on aquaculture farming, trade of fishes, small scale fishing & the way of life for populations that depend towars the fishing. Producers of Fishes & merchants identified transporting fish, fingerlings, feed, and other inputs as a significant problem. According to 83% of research participants, transportation challenges stopped them from selling fish. Fifty-three respondents said that the initial lockout saw a decline in seafood prices due to a slowdown in demand. Farmers kept the mature fish without harvesting it when consumer demand declined due to transportation restrictions and health security worries. Fishermen could not supply traders with seafood because they were confined to their homes. 9% of the stakeholders claimed that the diminished supply had a detrimental effect on the fish supply chain . Among the 75 of the interviewed stakeholders that were talked brought up other problems that the coronavirus epidemic and connected etiquettes also cause ( Figure 2). Several players on value chain of fisheries sector have faced job losses, decreased revenues, and some have even seen labour demands from business and farm owners reduced.


         Figure 2: Problem of COVID-19 brought on issues that impacted numbers of people.  

Most respondents were already coping with the epidemic crisis & a few months of lockdown limits, so they were not ready to deal with ensuing banned fishing period of 65 days. Because of their meagre fishing earning, fishermen need more money to maintain their dwellings. They could not invest in risk-reduction plans because of their financial predicament, including those for unanticipated actions like epidemic. Several fisherfolks & dealers could find employment as labourers due to their poor fishing skills, while others remained jobless. Government subsidies are given to fishermen and other participants to assist them in getting through the Prohibition era. Throughout the shutdown, the Bangladeshi government assisted those in need. Only 10% of respondents indicated that they had received help (Fig. 2). They claimed that the help they got was needed to get them through the lockout. 90% of the participants took loans with the support of various NGOs or intermediaries. 


                  Figure 3: Reaction to getting aid from the government or an NGO

The stakeholders acquired many backup plans to handle the pandemic issue. These tactics also included problem-specific countermeasures. 28% of the respondents, primarily fishermen, claimed they started selling their catch directly because it was difficult to contact the traders. Many fish breeders and auctioneers started offering fresh and processed fish for home delivery. Most farmers preserved the mature stock without starting a new cycle to obtain a reasonable price for the produce. Four per cent of the participants were reliant on loans from welfare organizations. Some people were given Bangladesh Government financial support that helped keep the people afloat withing few weeks. In response to pandemic crisis, there are 35 respondents claimed they had not made any preparations. They continued to labour despite the obstacles but still lived in poverty.

The authors explored that consumer insist and penchant were also impacted by the COVID-19 epidemic. From the research work, this was found that 40 fish customers appreciate better the collision on populace who often eat fish. Nearly the majority of the respondents agreed that the lockout affected the availability of fish. Because they could not get to usual markets because of transportation restrictions, consumers were compelled to cut back on their monthly fish consumption. Before the shutdown, 33% of consumers bought 16–20 kg of fish each month, while 35% bought 11–15 kg. These percentages decreased to 20% and 23% during lockdown, respectively. According to 12 respondents, their monthly purchasing power had dropped to 5–10 kg  due to issues associated with the pandemic, such as difficult accessibility, rising fish costs, decreased income, joblessness, etc..

During the epidemic, households' regular diets slightly modified. 22 respondents claimed to have altered their fish consumption during lockdown. Some of the shoppers who were questioned avowed that shopers ever purchaed fish at the moment of lockdown period since this was so pricey. The authors found that 18 of the interviewers told they had not altered their foods because fish generally highly nutrient-dense meal rather than others products of meat. Patrons generally concur that prior to closure, fish was mainly purchased from street sellers, neighbourhood markets, and kitchen markets. Online fish sales were only prevalent after the ban, but some affluent customers did buy fish from big-box stores. Customers were imperfect to visiting neighbourhood bazaars and particular merchants throughout the closing. Consumers with higher incomes have continued to purchase fish from superstores due to convenience, even though wet food items are now readily available for online ordering.
Discussion
The Bangladeshi government imposed movement restrictions to stop the Coronavirus from spreading, which worried people experiencing poverty and led to other restrictions on providing aquatic food and other necessities, leading to a tragedy. The study concluded that decreased fish demand and pricing, more significant input and transportation costs, and detrimental consequences were related. Fish feed companies must account for a 10%–12% increase in feed prices due to labour shortages, transportation constraints, and production challenges. 

Additionally, it took work to find ready meals and feed supplements. Farmers were obligatory to utilize fewer fish feed into cultured ponds because of scarcities and amplified expenses, which inhibited the growth of the fish. Fish fry and fingerling stocking declined as a result of the epidemic. Due to transportation constraints, fewer fry and fingerlings were available, resulting in lower aquaculture productivity in the Philippines (Manlosa et al., 2021). Several studies (Kibria et al., 2020; F.A.O. 2020) conducted in Bangladesh's rural areas found that reducing market demand causes farmgate prices to fall by 17–70%. In contrast, urban areas tend to have high retail prices. A 20% increase in transportation costs, a labour shortfall, and a shortage of production-level inputs, including feed, seed, and medications, were among the problems farmers reported when asked about marketing and exporting their products (F.A.O., 2020). The year 2020 was predicted to see more significant restrictions on farm profits due to lower farmgate prices and rising input costs. Interestingly, while demand for fish has recently decreased in urban markets, it is anticipated to rise in rural fish markets. More people are moving back in with their relatives due to the closing of numerous offices and the loss of jobs in cities, raising the demand for fish in rural areas (Anwar et al., 2020). The study's sales data for farmers illustrated this point by estimating their weekly sales at 144.8 66.8 kg for rural farmers and 93 19.9 kg for urban farmers.
The authors explored the research findings support idea that cornavirus pandemic negatively affected fishing communities, which were already in danger. Due to their lower income, they were more susceptible to several different socioeconomic problems. Fishermen's earnings and comforts are appreciably impacted through the declining fish and related products and services are in high demand, according to FAO (2020a), and this effect is expected to last for some time. Due to limits on their mobility, fishermen had lost their livelihoods, setbacks or not having good carrying process as well as recurrent order cancellations because of not possible to sell their caught fish for the anticipated price. They were forced to sell instead at a low price (Hossain et al., 2022). 
Additionally, numbers of fisherfolk have misplaced their employment or else businesses, strengthing the communities to transition to bdcome labourer work or give up the 100-year-aged hereditary profession. The problem has significantly impacted household economics regarding food and other necessities (Sunny et al., 2021; Lima et al., 2021). The majority of fishermen and dealers continued with their regular activities of fishing and dealing as their primary strategy for adapting to these disruptions despite declining demand and lower prices for catches, according to a different study on the immediate impact of COVID-19 on tropical small-scale fishing communities by Campbell et al. (2021). 
This study demonstrated that fishermen needed to discover a range of alternative sources of income to provide for their families and, at the very least, survive the epidemic. The participants did not make any investments in risk mitigation or have emergency procedures in position to deal with disturbances. Fisherfolk communities have very low resources that might used to create assets during the time of natural disaster, fisherfolk had no money and no other resources, could not mitigate the consequences of the pandemic and adopt alternate livelihood strategies to achieve the preferred livelihood endings. In addition to the lockdown peropd, fishermen have to deal with a time of fishing restrictions which was created to improve the management & conservation of maritime fish diversities. Bangladesh Government provides each registered fisherman's family 40 kg of rice per month as part of the Vulnerable Group Feedings (VGF) and food security support program (DoF, 2020). These support actions were also put on hold due to the lockdown's limitations on transportation, which delayed the delivery of V.G.F. Since there is now more food insecurity among fishermen due to the combined effect, some of them have turned to I.U.U. (illegal, unreported, and unregulated) fishing. The government's aid was arbitrarily distributed among the fishermen, who needed more to feed a family. They were forced to borrow money from banks and other lenders, such as N.G.O.s. They could not get a loan from the relevant bank since they needed more money for a mortgage (Sunny AR et al., 2019). 
Several fisheries completely collapsed after social distance rules went into force. Such new restrictions on fishing activities expose an ongoing tendency to minimize the contribution of fish to food systems (Béné et al., 2015). The size of their vessels or the difficulties of conducting business in close quarters in their local marketplaces have prevented many small-scale fishermen from venturing to sea, even though fishing is necessary (Orlowski, A. 2020). Fishing activity has dropped due to local markets, eateries, and lodging facilities purchasing less seafood. Retailers, Business has decreased for processors, carriers, financiers, and other players in the supply chain of small-scale fishing. Due to decreased fishing activity, access to ice, gasoline, bait, and fishing equipment has also been impeded (Ferrer et al., 2021). The primary problems experienced by fishers during lockdown periods were, The ban time, poor fishing rates, low revenue, a lack of alternative sources of income, low consumer demand, a weak value chain, a gradual increase in lockdown days, and a restriction on dadon (lease money), in short, are all factors that contribute to this situation. A few others also complained that there was not enough fishing equipment. 
The authors explored that distribute fish, fingerlings, feed, and other goods were transported by large and small pickup vehicles were reluctant, the fish sales issue needed to be improved in the supply chain. Sunny et al.,2021, conducted a different experiment and came to similar conclusions. Most backwards and forward participants in aquaculture value chains collaborate with farmers and take on most of the chain's risk. Borrowing money from banks is advantageous for rearward segment of the supply chain, which mainly comprises pharmaceutical, chemical industries and fish feed. Like backlinking, processing companies can readily get loans from the financial institutions and commercial banks, permitting the interested persons to spread significant danger. The COVID-19 epidemic caused all of these problems for Bangladeshi fish producers to worsen (M.M. Haque, 2020). 
Islam et al. (2021) claims that the fish feed businesses have been significantly impacted by the pandemic. The fish feed businesses have been significantly impacted by the pandemic. because of the lacking expert labour and ingredients, inferior auction of the feed, advanced carrying costs (30–70%), greater maintenance operating costs for wellbeing standards &  societal isolation. As a result of these factors, the factories have been forced to raise feed prices. The cost of feed per unit had also increased because of the challenges associated with transporting feed on the market. This surge in feed prices hurt not only fish farmers but also the hatchery owners. A hatchery owner claimed they were forced to pay more for the same food amount during the lockout. 
The pandemic impacted fish hatcheries because of a drop in fry sales prices, labour shortages, and increased transportation and maintenance expenses to meet healthiness related laws and societal estrangement. The Coronavirus epidemic had severely hampered shipping of fries of the fishes around the country, just like other sectors. The hatcheries' owners asserted that a shortage of permanent employees had led to a catastrophe, forcing them to hire temporary workers daily. This increase in labour costs led to financial instability for the hatcheries, notwithstanding lower sales of fish fries even in the height of the growing season. Due to the financial volatility, fish cultivators and the owners of hatcheries have taken numerous stepladders to set up for future development. Since frequent transportation restrictions have made it more difficult for agricultural commodities to be transported between cities, many of the more enormous intermediaries have been reluctant to continue frequently purchasing fish from nearby farms (S. Anwar et al., 2020; S. Ramachandran, 2020). The intricate and extensive supply chain, a defining feature of the aquaculture supply chain before the COVID outbreak and required numerous intermediaries, has been replaced by local mask middlemen. Farmers were forced to sell their crops at an unjust and inadequate price due to the unpredictable supply chain and market conditions (A. Hasan, 2020). 
The COVID-19 issue impacted numerous customers. When it comes to purchasing, customer preferences have evolved. They need help keeping their jobs. Therefore their wages have been withheld. Most consumers bought less fish due to the high retail prices. Lower-income customers retorted that they hardly ever bought fish during the closure. Fish intake was observed to have drastically declined after COVID, and more people were turning to eggs as their primary protein source. The likely emergence of a "new poor" as a result of the COVID-19 pandemic, a 13% increase in unemployment (BIDS, 2020), a 60% drop in urban income (Z. Amin et al., 2020), and an 80% decline in rural income (R. Kibria et al., 2020), among other factors, may make this situation worse. 
Due to the rising cost of living, people are being forced to make sacrifices in other areas of their lives, like their foodstuff choices, prefering inexpensive eggs, expensive fish or else less expensive fish generate for additional luxurious species. According to Akhtar et al. (2018), the consumption of eggs has increased the most, followed by chicken and fish. According to recent research, the outbreak caused many households to reduce fish consumption and pricey animal products. According to studies from Addis Ababa, Ethiopia (Abate et al., 2020), this is accurate. 
A modest drop in people's weekly fish purchases was also found to vary. Following COVID, many customers modified their chosen species, focusing more on price than nutritional value. According to research by Mandal et al. (2021), most households significantly reduced their shopping times at the moments of lockdown periods due to COVID-19 problems. Maximum people became conscious of epidemic & thought that individuals could spread the coronavirus to one another. Many person became reluctant to left homes because of  considerable publicity & the obtsuction of Government that reduced the number of actual food-related transactions. 
Three different explanations for the fishing community's and stakeholders' resilience were offered by a few studies conducted during the Covid-19 incident. The individual, domestic, and social levels are a few examples (Sultana et al., 2021). Different shocks and stresses have different effects on these resilience attributes. Fish scarcity and fishing rules mostly had an impact on individual fishermen. Most farmers and stakeholders who answered said they were struggling to make ends meet. The fishing community had minimal access to any other employment opportunities that may provide income except commercial fisheries business and  & they regularly lamented the absence of aptitude in the surrounding places. Because of the movement restrictions & loss of income occasions, those fisherfolks that usually travelled to nearby cities at the moments of banned time of fishing could not do so this time. Although some fishermen were employed as labourers in experimental places, fisherfolk communities  in addition had lower incomes & less employment options at the moments of pandemic outbreak. 
Low trade demand, according to fish dealers and a substantial part of fishermen, was causing supply chain disruptions, they claimed, because traders were unable to support local fishing operations because they could not sell fish (FAO, 2020a; 2020b). Even though they received lower prices for their catches, most fishermen and traders indicated that continuing their fishing operations was their best coping method. In contrast to this pattern, 48% of Mexico's small-scale fisheries reported stopping their operations, and 44% claimed they could not adapt and had ceased selling their catch because they lacked wholesalers or storage space (COBI, 2020). Due to COVID-19's increased redundancy & imperfect occupation occasions, fisherfolk communities had forced to depend on confined stakeholders for financial loans with huge percantages for existence. 
From the finding of the research, the authors revealed a variety of behaviours that contributed to lessening household stress. These included turning to neighbours or family members for help, accepting country’s financial support meant for fisherfolks, utilizing alternating basis of income throughout the banned time of fishing, participating in the shring of collected foods with neighbours, obtaining definite interest loans from NGOs (microcredit), vending the  home items & relocating to close urban places. Dealers and other stakeholders developed defensive coping mechanisms that emphasizing uneven price decrease or effort substitute due to poor artifact insist & imperfect contribution accessibility. It is more common for smaller businesses with fewer resources to make last-minute alterations. These actions are frequently required to reduce expenses, prevent dangers, or overcome challenges, yet they unintentionally reduce output and profitability. In the Belton et al. (2021) study, respondents from Bangladesh and Africa named the following reactive adjustments as the most common ones: temporarily pausing or shortening the duration of operations; minimizing operating costs; acquiring alternatives to inaccessible inputs; buying inputs in bulk and stockpiling; selling products at reduced prices; and bribing individuals to keep the business afloat. 
Bangladesh's aquaculture and fishing industries are vital to society's requirements and help the country meet many S.D.G.s. The fisheries sector may suffer due to the COVID-19 crisis, making it more challenging to meet development goals. The appropriate technology must be used if the brackish, coastal and mariculture sector of Bangladesh will be successful. Consequently, the nation's continued and considerable contribution to its health and economic sectors depends on effective and sutainable management of aquatic resources.

Conclusions and Recommendations
This was globally found that problem of epidemic COVID-19 impacts on individual behaviour & actions have substantially impacted aquaculture food and small-scale fishing. The global pandemic has significantly harmed underdeveloped countries, with most economies steadily declining. Because of the limitation of migration opportunities, decreased acquiring influence & additional consequences for the the majority susceptible artisanal fishermen & related persons, demands of food & security of enough food are adversely damaged. Fisherfolk communities & additional value chain participants had experienced on variety of confronts that consequences of pandemic Covid-19, counting imperfect capital supplies, absence of the technological assistance, a lack of marketability for their products, restricted access to transportation, low fish prices and export restrictions on fish and fisheries goods. The epidemic has brought attention to pre-existing weaknesses and low resilience, endangering the welfare of small-scale fishing households. These modifications have been made to the supply, demand, labour, and production of fish. Restrictions due to COVID-19 pandemic have caused considerable imbalance among supply & demand in the supply chain of fisheries products, which has led to a downturn in the fishing industry. This study evaluates the pandemic's overall impact on the Chattogram region's fisheries industry over a specific period. A review of each fisheries sub-sectors will be presented, even though it was outside the scope of this study, in order to develop a comprehensive recovery strategy. It is also crucial to recognize the sources of adaptation about the livelihood capital and resilience qualities of fishers and stakeholders to deal with distresses & pressures & recover as of these qualms. However, the finding of the study and suggestions might significantly impact how actions are planned, organized, and carried out to aid fisheries and aquaculture industries of Bangladesh in its recovery from the COVID-19 epidemic. 

· Dumpy & extensive phrase of the  recuperation plans could finally addressing the pandemic COVID-19 issue for convene both instant requirements and enduring period of goals for the durable revival for the fishing sector. Taking into account both individual and societal attitudes, the list of recovery strategies follows:
· Inducements, financial supports, free of loan interest and other alternative earning occasions must be incorporated in efforts for the strengthen the aquaculture and small scale fisheries enterprenership.
· Strict enforcement of the stakeholders' protection from COVID-19 and exploitation should be implemented immediately. Different stakeholders like Government and NGOs should join forces for producers to right of entry into the local markets.

· Reconstruction of the supply chain of fish products, which include marketplace communications, goods storeroom facilities, carrying arrangements, relations between farmers & markets, and increased marketplace documentation process, is necessary due to the COVID-19 pandemic making it difficult for subsistence farmers to sell their catch. If policies and programs facilitate digital tools, fisheries and aquaculture systems may be more adaptive.

· The farmer's association and the upazila fisheries officers should collaborate to monitor and manage the market. This strategy would steady the bazaar and give a roadmap towards the sectoral durable and enduring time of achievement with appropriate species equilibrium to equally the consumer and invention souks.

· In Bangladesh, local Government be supposed to encourage to expansion of processing companies in the region. This would boost the product's value while also easing the problems brought on by perishable goods and irregular supply and demand. It might be achieved through monetary rewards or public-private partnerships. The residents would also have employment opportunities.

· The endeavour to learn commencing the fatalities & harms have to get support from different applicable organizations and industries. Current improvement programs  may give imminents depend on knowledge and learning. Communities that depend on fishing and community-based organizations (CBOs) that have encountered and overcome challenges should be encouraged to participate in this knowledge integration.
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Further troubles


Decline of earning


Profession loss


absence of income generating activies as alternative option


Fishing Banned period and period of low fishes


Interupted supply chain


Increasing  Service values 


Insecurity of Food


Steady augment in lockdown time


Crashing among climax fishing term and moments of lockdown 


%	10%
90%

Yes	No	11.272727272727376	88.727272727272734	

After	100-200	200-300	300-400	400-500	500-600	55	26	24	16	4	Before	100-200	200-300	300-400	400-500	500-600	30	25	21	34	15	Earning level (BDT/day)

Respondents 






