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ABSTRACT: Coronavirus 2019 was a global health concern that left most countries in a state of severe 

economic meltdown, most countries are still trying to bounce back economically. Scientific research has been 

done on the virus and its impact on various sectors but that of the Nigerian aquaculture industry has being 

missing. This paves the way for this review to consider the impact of the pandemic to fish farmers on the 

influence of the coronavirus on their activities, the challenges they faced during the period of the virus, and the 

strategies adopted to mitigate the impact of the virus. The review will look at cross sectional surveys carried out 

by the Nigeria government. During the pandemic, majority of fish farmers perceived demand decline, high cost 

of production, fish being more expensive, and reduction of manpower on the farm due to lockdown orders from 

the government. Reduction in walk-in customers to the farm was revealed as the major challenge posed by the 

pandemic, while the inability to get technical support as least. On coping strategies adopted, it was revealed 

that farmers have resorted to the development of their own feed. The COVID-19 has led to disruption of 

aquaculture practices worldwide. The pandemic has adversely affected the aquaculture input supply of fish 

stocking and feeding, which, in turn, has impacted aquaculture production. Moreover, the COVID-19 crisis has 

adverse effects on value addition to aquaculture products, through the restrictions of seafood marketing and 

exporting. Aquatic food production is vulnerable to the effects of COVID-19 outbreak; hence, adaptation 

strategies must be developed to cope with the challenges. Although, a handful of fish farmers were involved in 

small scale feed production to cushion the effect of high cost of commercial feed and fish-marketable-size cost 

production. 
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INTRODUCTION  

The novel Coronavirus disease 2019 (COVID-19) from the family coronaviridae (subfamily 

Orthocoronavirinae), a single-stranded RNA virus measuring 80 to 120nm in diameter is broadly distributed in 

mammals (Sharma et al., 2020). The virus was first reported in December 2019 in Wuhan, China (Wu et al., 

2020). It was declared a public health emergency of international concern on 30 January 2020, and as a 

pandemic on 11 March 2020 by World Health Organisation. The virus primarily spread through close contact 
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and small droplets produced when infected patients cough, sneeze or talk (WHO. 2020; CCDCP. 2020). The 

virus spread to 110 countries, with an estimated 11 million people infected as of 2 June 2020. Africa recorded 

its first case on 14 February 2020 in Egypt and Nigeria on the 27 February 2020 (Gilbert and Gubar, 2020). The 

advent of the virus has led to a global health crisis, which has disrupted the economic system, security, and 

health of many countries. As some countries try to return to normality, the full economic impact of the virus is 

yet to be ascertained.   

 

Aquaculture is a fast-growing agro-industrial activity with the potential to outpace population growth (Van der 

Merwe, 2015). The fish farming sector production has expanded by 12 times at an annual average of 8.8% 

(FAO. 2009). In 2012, FAO estimated that the total production of farmed fish stood at $119 billion from the 

over 300 farmed fish species worldwide. The world distribution of aquaculture shows that Asia, mainly China, 

contributes about 90% of the total aquaculture production output, with only 1% from Africa. In Nigeria, 

aquaculture has been considered as an alternative to the declining capture fisheries, accounting for 85,000 

metric tons in 2010 (Akinrotimi et al., 2011), and with demand for its output growing with increasing 

population. Although, COVID-19 does not directly affect fishes. It has however an indirect impact on the 

aquaculture sector through altering demand and supply patterns, logistical problem, reduction in the level of 

livelihood of fish farmers, and the serious health and food security consequence for people who depend on fish 

for their animal protein and essential micronutrients (Grema et al., 2020).  

 

COVID-19 which emerged from China, the major fish producer in the world will be the most hard-hit, hence all 

countries it export fish product to including Nigeria. In Nigeria, it is expected that on the supply side, the 

country will be hit by the shortage of labour that will because due to lockdown restriction. Access to input and 

output market is also expected to be hindered by the restriction on movement and also the loss of food resulting 

from the disruption of the aquaculture value chain. Whiles, on the demand side, it is expected that demand for 

aquaculture products which is generally inelastic will cause price hikes. The resulting impact will be the shift of 

fish consumers to other protein products like beans, eggs, and meat. Most data on COVID-19 has paid attention 

to the socioeconomic, and economic impact of COVID-19 at the expense of the impact of COVID-19 on 

aquaculture in Africa and the world. This paper further contributes to our understanding on real effects COVID-

19 has placed on aquaculture farmers and pathways that could help to mitigate such effects in foreseeable 

future.   

 

Objectives of the review are on: 

i) The effects of COVID-19 pandemic on aquaculture production in Nigeria. 

ii) Government mitigation approach on COVID-19 pandemic on aquaculture produce and products in 

Nigeria. 

 

AQUACULTURE  

Aquaculture, which is farming of seaweeds, crustaceans, bivalves, and fish, is a fast-growing sector of the food 

production industry in most economies around the world (Cai and Leung, 2017). The rapid growth has been 
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captured to be between 10- 15% over the last decade (Brugèreet al., 2019). Pauly and Zeller (2017) reported 

that aquaculture growth between 1996 and 2001 was 10.8million tons increase in production. The rapid growth 

of the sector according to Cisneros-Montemayor and Vincent (2016) is due to the growing population of the 

world, and the increasing demand for fish and fish products. The traditional catch system (capture fisheries) has 

failed to meet the growing demand, hence the improved growth of aquaculture. The growth pattern reported by 

Pauly and Zeller (2017) revealed that aquaculture was fast growing among developing countries at a rate of 

10% as against 3.7% in developed countries. In Nigeria, aquaculture after a series of failed attempts, has gain 

ground as the country moves to meet its projected annual 1.5 million tons of fish demand. Aquaculture 

accounted for 43,950 tons in 2004 of the total fish production of the country (Eriegha and Ekokotu, 2017). This 

has led to the realization of aquaculture as a potential to diversifying farmer livelihood and income. The system 

of aquaculture production practiced in the country uses mostly earthen ponds, while ponds, raceways, vets and 

tanks are also gradually gaining popularity. Urban and peri-urban areas of the country due to the scarcity of land 

and growing problem of urbanization have led to the development and usage of recirculatory aquaculture 

systems (Haldénet al., 2014). Small scale fish farms account for 70% of fish produce under aquaculture as the 

small scale farms vary from commercial subsistence to non-commercial subsistence farming (Kawarazuka, 

2010). The most farmed fish species in Nigeria are the North African catfish, African bony tongue, and Nile 

Tilapia by small scale; thus, O. niloticus, C. gariepinus, and H. bidorsalis by medium scale. Large scale 

combines the small scale and medium farmed fish with Gymnarchus, Atlanticus, Heterobranchus spp., Hybrid 

catfish, common carp, Aba, Flathead mullet among others.   

CHALLENGES FACED BY AQUACULTURE SECTOR IN NIGERIA  

Nigeria with its estimated 1.75 million hectares of suitable sites for the development of aquaculture is still far 

from achieving its full potential (Adewumi, 2015). A sector that was developed with the hope of making the 

country self-sufficient in its fish production, based on its high reliability in return on investment and low capital 

intensity relative to capture fisheries, is yet to be felt (Nchuchuwe and Adejuwon, 2012).  

 

The sector as it currently stands is underdeveloped despite it being a large source of livelihood to fish farmers 

and people that derive their livelihoods in coastal areas of the country. Aquaculture's contribution to the total 

fish production in Nigeria is insignificant. They attributed this to the monoculture (farming only catfish) nature 

of the Nigerian aquaculture sector. Therefore, the challenges of catfish tend to hinder the production capacity 

and aquaculture development of the country (Adeoye and Elegunde, 2012). The country has to find ways to 

overcome its annual 1.5 million tons of fish deficit. Morgan et al. (2017), observed that the disruption of the 

production process has led to a large time of farms failing to attain profitability status. These disruptions in the 

production process may come as a result of the delay in the delivery of fish seeds (fingerlings) and even 

products like feed, and among others. Financial risk situation of farming makes loan acquisition difficult for 

farmers, forcing them to reduce to small scale production. The inadequate technology and technical knowledge 

in fish farming production are some of the initial challenges fish farmers face. The genesis of these problems is 

the result of poor implementation government policies toward the sector.   

 

Secondly, land which is the paramount resource to the start of fish farms is readily available. Though readily 

available, the land acquisition systems variation of the country varies and these lands sometimes are litigated 
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(Adeogun et al., 2007). The location of the land also determines how the land will be used and the type of fish 

farming to be adopted by a farmer. Farmers who stay along swampy areas are more likely to adopt earthen 

ponds. Famakinwa et al. (2017) opined that land availability for fish farming is entangled with variables such as 

population, the land tenure system, development of the country, and level of technology. Therefore, as 

population increases, land for agriculture are traded off for accommodation, meaning that the number of fish 

ponds will have to be limited to fit the land area. Land tenure systems ownership and rights, other than that 

which is based on outright purchase by a farmer or investor, will imply that after a farmer's leases or rent is 

over, the farmer will have to sell the ponds or destroy them. This is so because the land reverts to the owner per 

the status under which it was acquired by the farmer or investor. This in most cases, makes the use of earthen 

pond difficult as most rented and leased lands use plastic tanks to cultivate and produce fishes for targeted 

markets in Nigeria.   

 

Furthermore, water, which is the home and backbone of the aquaculture system is overly polluted by mining 

activities and industrial waste. Olowosegun et al. (2005); Omitoyin and Tosan (2012) reported that water and 

water bodies in major part of Nigeria are highly toxic due to the release of waste into them by industries and the 

oil exploration, spillage and dredging of oil companies. The polluted nature of water and viable water bodies 

make the aquaculture production sector unattractive in these areas, especially in and around the Delta and River 

states of Nigeria. However, those who still practice aquaculture have to treat the water, especially shared water 

flows, before they can use it for production. This leads to high production costs to the fish farmer. Lastly, 

marketing and distribution channels are ineffective in the country. Oluwatayo and Adedeji (2019) noted that the 

transportation system for fish and fish products to be made available to markets (consumers) is bad, as output 

goes wasted in most cases. Due to the perishability of fish, the few that gets to the market sometimes becomes 

unsold or sold at a lower price, since consumers are not willing to pay a high price for produce that are near 

their shelf live. This makes the business of producing and venturing into aquaculture difficult and unattractive 

to the productive hands, farmers and investors in Nigeria.   

 

Other challenges identified by other researchers include the shortage of inputs (fingerlings and feed), inadequate 

knowledge resulting in poor management practices, inadequate funding, theft, and direct involvement of 

government in production (Lam et al., 2012). Use of poor quality seeds, inadequate information, high cost of 

feeds, traditional techniques, small-size holdings, poor infrastructural facilities, and low capital investment are 

also factors reported to be limiting the growth of aquaculture sector in Nigeria (Ugwumba and Chukwuji, 2010; 

Adewumi, 2015; Adebayo and Daramola, 2013).  

 

PREVENTIVE MEASURE FOR FUTURE OUTBREAK OF SUCH TYPE OF VIRUSES 

Citizen-centered policy in the cities: narrow sidewalks and crowded public spaces should be taken care and 

steps should be taken to widen them (social distancing), so that people can maintain distance between each 

other and nevertheless, health policing by enforcing social distancing in social gatherings, e.g. churches, banks, 

markets, clubs, etc. Better public transportation: fare free public transport system should be boosted. It will help 

in improving environmental conditions, reducing vehicles miles, helping lower income communities to use 

transit, also help in pandemic times as it will help in keeping social distancing between driver and passengers. 

Cycling can be promoted to help in solving both the problems. Better natural surrounding: more parks and small 
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gardens should be encouraged near the houses or residential areas to provide fresh air and provide exercise 

areas (maintaining social distancing) during the lockdown periods, if such pandemic occur in the future. 

Building infrastructure: as during pandemic mostly people are being encouraged for work from home, so need 

for more capacity building has decreased. High capacity building can be discouraged in future, putting loss 

burden on environment and on owners (Amy, 2020). 

COVID-19 PANDEMIC AND AQUACULTURE  

Coronavirus disease 2019 popularly known as COVID-19 is caused by severe acute respiratory syndrome 

coronavirus 2. A similar strain of the virus SARS-CoV-1, which was reported to have affected 8000 people in 

2002-2003 (Surico and Galeotti, 2020). A study in February 2020 revealed that the virus is made of 96% DNA 

match between bat coronavirus and human through an intermediate host (Xu et al., 2020). The virus enters 

through the mouth, eyes, and nose, attaching itself to respiratory tracts through the production of a protein 

called ACE2. The virus has become a global pandemic with only a handful of countries exempted or without 

any cases. The actual magnitude of the spread is still unclear as global confirmed cases have already exceeded 

the 1million mark in less than a year. Although no research has proven that COVID-19 affects fish, it is the 

human component of aquaculture that raises concern for the sector. Precaution  

 

Ahmed and Azra (2022) reviewed on aquaculture production and value chains in the COVID-19 Pandemic. 

They stated that COVID-19-pandemic–precautions-related to: lockdowns, social distancing, supply chain 

disruptions, and transport restrictions; affects seafood production, food distribution, marketing; consumption 

and disruption of aquaculture practices worldwide. They stressed that the pandemic has adversely affected the 

aquaculture input supply of fish stocking and feeding; seafood marketing and exporting to its peak. They also 

suggested that adaptive strategies must be developed to cope with the challenges and opined that an urgent need 

for collaboration among key stakeholders to rebuild the supply chain of inputs and fish marketing for 

sustainable aquaculture practices; International agencies, donors, government and non-governmental 

organizations, researchers, and policymakers need to develop policies to support aquaculture production and 

supply chains to salvage the COVID-19 effects on aquaculture production and its value chains forthwith. 

 

In Nigeria, the pandemic is expected to have serious consequences on the country’s aquaculture directly and 

indirectly. Indirectly, Nigeria’s underdeveloped health sector will mean an immense pressure on aquaculture. 

This will imply that the number of the labour force will drop as the infrastructure at the health sector cannot 

hold the likely number of infected persons. UNDP (2020) reports that the likely fall in labour will lead to a 

serious economic and fiscal crisis which is happening already, there is untold hardship and hunger in the globe. 

GDP growth has already fallen to -1.58% mainly from oil prices decline by 55%. As the outbreak continues to 

intensify, the countries services, trade, and financial sectors will fall along with the falling GDP as the sector 

continues 30% to GDP.  

 

For the aquaculture sector, this will mean that farms are likely to lose their workforces especially commercial 

farms that need a larger number of labour. This will also mean that farms will have to reduce their production 

capacity to hold the available workforce. Marketing of the end product of fish farming (fish at all stages of 

growth) cannot be done as the country has adopted policies of lockdown, the ban on interstate travel, and also a 
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ban on import and export. With this means restricting marketing, it expected that sales volume will fall greatly 

as market sizes will be reduced to the local market. This may be good for small farms in the short run but in the 

long run, be overshadowed by big ones. On consumption, it is expected that the fall in production level will 

mean price increase to help cushion losses made by farmers. Directly, the sector faces huge competition from 

other protein sources as the relative cost of other protein source are likely to be low to fish. It will be expected 

that the consumption pattern of consumers will shift to a cheaper source. 

 

CONCLUSION 

The global health crisis caused by COVID-19 has led to an unexpected effect on world economies with 

economies struggling to mitigate the effect of the pandemic (diseases, hardship and hunger). The Nigerian 

aquaculture sector is no exception to these difficulties. The pandemic has led to increased cost of input, raw 

material, market inaccessibility and the reduction of walk-in customers to farms. This is as a result of some 

policies taken by the government, like measures restricting movement and the closure of the country’s borders.   

This review was carried out to find out the extent of the impact of COVID-19 on the Nigeria aquaculture, and 

the adaptation strategies farmers are undertaking to mitigate its impact. The article is to review researchers' core 

objectives to identified the socioeconomic characteristics of fish farmers in Nigeria, examined the perception of 

fish farmers on the influence of COVID-19 on aquaculture, identified challenges faced by fish farmers during 

COVID-19 and coping strategies adopted to mitigate the impact of COVID-19 in the sector. It is true that 

researchers reported a significant difference in the relationship between socioeconomic characteristics of fish 

farmers. They also revealed that fish farmers perceived that COVID-19 has led to the decline in the demand of 

fish purchase and cost of fish inputs were increased and a reduction of manpower on the farm due to the 

lockdown protocol were further observed; as well as farmers also revealed that the cost of fish is more 

expensive during the COVID-19 period.  Furthermore, they revealed that the major challenge faced by fish 

farmers during the COVID-19 period was the reduction in walk-in customers to the farmers. This has made 

farmers to develop their own feed and also taking advantage of the government reduced interest rate policy to 

reduce the impact on their activities.   

 

RECOMMENDATIONS 

They therefore conclude that fish farming and its related activities are submerged in various degrees of shocks. 

These shocks are either from within the aquaculture sector or spill-overs from national shocks from to the 

emergence of the COVID-19 pandemic. Hence, government and stakeholders in reducing such shocks, should 

consider a holistic approach to national policies on aquaculture and best practices of pandemic mitigation.   

 

It is discovered that fish farmers and other stakeholders engaged in aquaculture in Nigeria should begin 

considering multiple supply chains for aquaculture products in an attempt to reduce shocks such as those 

exposed by COVID-19.   
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Fish farmers should also consider other marketing approaches like online marketing (it was painfully observed 

that some buyers/customers were scammed during this period by fake online fish products; fish feed and drugs 

sellers) and contract farming to create direct market avenues for their products.   

The government and private sector stakeholders in aquaculture in Nigeria should invest in the local production 

of fish feed and other fish farming inputs to reduce the cost of fish farming and also create lucrative jobs in the 

sector.   

 

Lastly, the government of Nigeria should continue with its reduced lending rate and subsidies to cushion fish 

farmers entering into the post-COVID-19 fish farming season. 

The government should establish clinics and hospitals for fisher folk and fish farmers in the flood plains, rivers 

and creeks for better productivity.  
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