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ABSTRACT 
 

Impact of COVID-19 on Rivers and Fisheries: A Comprehensive Guide is a review article that 
discusses the effects of the COVID-19 pandemic on the aquaculture sector (including financial 
assistance, input sub/sides, social protection, support for access to new markets, and other 
measures) aquatic environments, including rivers and fisheries. The authors highlight a significant 
reduction in tourism, which has led to a decline in the Indian economy. They also discussed the 
impact of the pandemic on the aquaculture industry, which has been severely affected by the 
reduction in demand. This review article further discusses the changes in water quality parameters, 
including increased plastic waste, improved water quality index due to reduced human activities and 
reduced availability of nutrients due to decreased agricultural activities. The authors also discussed 
the impact of the pandemic on fish biodiversity, including population restoration due to reduced 
industrial pollution and changes in the reproductive state of fish. The article concludes by discussing 
the impact of the pandemic on the exploitation of fish and the aquaculture and fishing industries, 
including increased fishing effort and harvest with prolonged lockdowns and decreased fish 
production. 
 

 
Keywords: COVID-19; economy; environment; fisheries; river; aquaculture; fish biodiversity. 

 
1. INTRODUCTION 
 
A pandemic is an outbreak of an infectious 
disease that has spread across a large area, 
such as multiple continents or the entire world 
and has a significant impact on many people. 
The disease has spread worldwide and affects 
many people [1]. It is called an epidemic and 
millions of people die in this epidemic’ [2]. In 
China, the first case of severe acute respiratory 
syndrome was diagnosed in November 2002; 
however, it became a global epidemic in March 
2003, with occurrences in Hong Kong, Vietnam, 
Singapore and Canada. During the epidemic, 
nearly 8,000 suspected SARS cases and almost 
800 deaths were recorded by the WHO in 29 
countries, indicating a four-month global 
outbreak [3]. 
 
A virus called Middle East Respiratory Syndrome 
coronavirus (MERS-CoV) is transmitted from 
infected dromedary camels to humans [4]. 
Several Middle Eastern, African and South Asian 
countries have detected MERS-CoV in 
dromedaries. Since 2012, cases have been 
reported in 27 countries and the virus has 
caused death in 858 people [5]. 
 
Coronaviruses belong to a large virus family. 
COVID-19 virus is 60-140 nm in diameter and 
contains single-stranded RNA as nuclear 
material [6]. Middle East Respiratory Syndrome 
(MERS), Extreme Acute Respiratory Syndrome 
(SARS) and less severe infections, such as the 
common cold, are all caused by this virus. Alpha, 
beta, gamma and delta strains of coronaviruses 
have been found in humans [7]. The COVID-19 

pandemic first emerged on December 31, city, 
Wuhan in, China [8]. The World Health 
Organization (WHO) identified this new virus as a 
2019 novel coronavirus on January 12, 2020. 
The WHO declared this virus a worldwide 
pandemic on January 30, 2020 [6]. 
 
The first confirmed positive case in India was 
announced on January 30, 2020, in a person 
who had already returned from China and was 
from the Thrissur region of Kerala [9]. As of April 
14, 2020, India's Ministry of Health and Family 
Welfare (MOHFW) has reported 10,815 positive 
cases and 358 deaths in the country [10]. The 
Indian government suspended visas after 
February 15 and demanded that all incoming 
passengers, including Indian nationals from 
COVID-19 countries, such as Germany, Iran, the 
Republic of Korea, France, Spain and Germany, 
be quarantined [7]. Institutions of higher learning, 
commerce, sports and spirituality were shut 
down. 
 

2. IMPACTS OF COVID-19 ON AQUATIC 
ENVIRONMENT 

 

The tourism industry in India has been severely 
impacted by the pandemic, resulting in a 
significant reduction in tourists and a consequent 
decline in the Indian economy. The effects of this 
have been felt across all sectors from hospitality 
to transportation to retail. This has had a 
devastating impact on the livelihoods of many 
people who depend on tourism for income. The 
government has taken steps to mitigate the 
effects of this crisis, but it is clear that more 
needs to be done if India is to recover from the 
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economic downturn [6]. Many researchers have 
found a reduction in environmental noise and 
land surface temperature, increased plastic 
waste and a clean beach as a result of the 
reduction in human activity [11], aquatic 
resources and supplies, the aquaculture industry 
and the socio-economic stability of the global 
population are all affected by ecological changes 
caused by the pandemic in aquatic and terrestrial 
environments. The reduction of agricultural, 
industrial and commercial activities in water 
bodies around the world has resulted in improved 
water quality and increased fish supply in the 
aquatic environment [12]. As a result of growing 
use, it has been noted that disinfectants (such as 
hand sanitizers and cleaning agents) [13] are 
significantly more common in natural waters 
through runoff and wastewater discharge. In 
addition, improved anadromous hilsa (Tenualosa 
ilisha) spawning migrations have been observed 
in India. Despite evidence of habitat restoration, 
fluctuations in irrigation demands and 
management had a significant impact on fish 
biodiversity [14], Small-scale freshwater fisheries 
were impacted by the early pandemic's reduction 
in demand, which led to a lower harvest, market, 
supply chain and loss of income [15]. In the two 
months following the lockdown, it was seen that 
the dissolved oxygen (DO) levels, phytoplankton, 
biological oxygen demand (BOD) and nitrate 
concentration in the Ganga River improved [16].  
 
Increased total fish production, fish export, total 
seed production, disposition of fish catch 
(marketing fresh, frozen, reduction, 
miscellaneous, offer for reduction and others) 
and export of fish and fish products. Decreased 
marine fish production, annual fish production, 
decreased disposition of fish catch (curing, 
caning), decreased quantity and price of fish and 
fish products (total fish production quantity, 
frozen fish quantity and price, frozen squid 
quantity, value and price, live items quantity, 
value and price and other fishery products 
quantity and value). The number of marine fish 
transported onshore in 2020 was 2.73 million 
tons. This was 23.45% lower than the previous 
year because of reduced fishing days due to 
lock-downs imposed by the epidemic [16]. 
 

3. IMPACT OF COVID-19 ON WATER 
QUALITY PARAMETER 

 
Praveena et al. [18] Reported decrease in total 
dissolved solids and turbidity was recorded 
because of fewer human activities and domestic 
discharges during lockdown. Water transparency 

has been reported to increase during this period. 
[11] reported that nutrient availability was also 
reduced due to reduced activities of agro-
industries and less nutrient-rich waters from 
commercial and domestic sources [19], also 
recorded decreased concentration of heavy 
metal in surface and ground waters because of 
reduction of industrial discharges [11] and 
observed an improvement in water quality 
parameters (based on DO, BOD, COD, pH and 
NH3-N) in lakes and rivers had been observed. 
Manufacturing contamination has also been 
reported to be reduced. Increased domestic 
sewage due to higher human activity at home, 
after resealing the increased non-point sources 
of water pollution in rivers during the lockdown 
period. [20] reported that SARS-CoV-2 was 
found in feces and wastewater. The presence of 
the virus has been reported to be higher in 
untreated sewage in many countries where 
facilities for water treatment are not efficient. The 
use of face masks and Personal Protection 
Equipment (PPE) has increased due to the 
COVID-19 pandemic, leading to an increase in 
biomedical waste [21]. The COVID-19-related 
increase in microplastics in the environment can 
contaminate coastal waters. Shrimp mortality has 
increased and top predators, including 
commercial species, ingest more microplastics, 
which could have an                      impact on 
aquaculture farming [17]. Higher use of chemical 
contaminants (endocrine-disrupting compounds) 
in hospitals 10 to 20 times                         during 
the COVID-19 lockdown while the absence of 
fewer recycling facilities, increased water 
pollution in the rivers and harmful effects on 
aquatic ecosystems and human health.                         
A decline in chlorophyll and phytoplankton                        
has been reported to be due to decreased 
nitrogen inflow from the land area [22]. Due                       
to the closure of agricultural businesses,                        
there was also a documented reduction in 
microbial infections (overall fecal coliform 
bacteria, fecal Streptococci and Escherichia coli) 
[19]. 
 

3.1 Implications of COVID-19 on Fish 
Biodiversity and Aquatic Resources 

 
According to Coll M et al. [24], reduced industrial 
pollution may lead to population restoration, 
particularly for fast-growing species. Deep-water 
shrimp production has also been documented 
because of the reduced fishing pressure. 
Reduced international trade and travel have 
been blamed for the decline in the movement of 
invasive species [17]. 
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Table 1. Impacts of COVID-19 on the aquatic environment 
 

Components Impacts/Results Reasons 

W
a
te

r 
q
u
a

lit
y
 

Decrease in total solids, turbidity Decreased the discharge, Turbidity 
levels 25% decrease due to less 
human activity in the aquatic water 
bodies. 

 Increase suspended particulate matter Decreased SPM by 15.9% due the 
human activity in the water bodies and 
other areas 

Improvement in water transparency  Decreasing water-based activities 
such truism, fishing transporting, etc.  
due to lockdown 

Decrease in nutrients in the aquatic 
ecosystem 

less transporting nutrients as west 
materials in the natural waters after 
the Shutdown the agro-based industry 
due to the lockdown.  

Reduction of heavy metal concentrations 
in aquatic ecosystem such as surface and 
ground waters 

Due to the less industrial activity and 
discharge 

 Significant Improvement of water quality 
index (based on DO, BOD, COD, pH and 
NH3-N) in rivers and lakes 

Less industrial, agricultural, Truism, 
Fishing, Oil transportation, and human 
activity due to the lockdown 

C
h
lo

ro
p
h
y
ll Decrease of chlorophyll a Decrease of nitrogen inflow from the 

land area 

B
a
c
te

ri
a
l 

lo
a

d
s
 

Reduced total coliforms, fecal 
coliforms, fecal Streptococci, 
Escherichia coli 

Due to the closing of Agri industries 
such as poultry industry, aquaculture, 
livestock etc. 

R
e
s
o
u
rc

e
s
 

a
n
d

 

b
io

d
iv

e
rs

it
y
 Increase production of deep-water shrimp 

production. 
 

Increasing fish growth and diversity 
due to Less fishing pressure, reduced 
anthropogenic activities in the corona 
period. 

P
la

s
ti
c
 

w
a
s
te

s
 Increase demand and production of 

personal protection equipment (PPE) and 
face masks 

Higher use and Demond in relation of 
personal protection equipment (PPE) 
in the COVID-19 pandemic 

M
e
d

ic
a
l 
w

a
s
te

s
—

C
O

V
ID

-

1
9
 r

e
la

te
d
 

p
h
a
rm

a
c
e
u
ti
c
a
ls

 

Increased chemical contaminants 
(endocrine disrupting compounds) during 
the COVID period and also harmful to 
aquatic ecosystems and human health. 

Higher production and consumption of 
equipment wastes from hospitals—10 
to 20 times higher, less recycling. 
Environmental concerns on antibiotics 
and antivirals; ivermectin and 
azithromycin had high effects on 
aquatic organisms. 

Impairment of reproductive system in fish Abnormalities in fish ovaries 
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Components Impacts/Results Reasons 

D
is

in
fe

c
ta

n
ts

 Strong biocidal properties against 
bacteria and viruses 

Formation of dioxin and other 
carcinogen in surface waters. High 
ecological risks 

W
a
te

r 
a
s
 

a
 m

e
d
iu

m
 

to
 s

p
re

a
d

 

v
ir
u
s
e
s
 SARS-CoV-2 detected in feces Increase of COVID-19 cases and 

evidence its presence in waste waters 

T
ra

n
s
m

is
s
io

n
 

o
f 
v
ir
u
s
 f
ro

m
 

w
a
s
te

w
a
te

r 
to

 

s
u
rf

a
c
e
 w

a
te

r Increased virus to surface waters due to 
less treated or untreated sewage 

No availability or less facilities and 
knowledge of west water treatment 
plant and facilities  

U
s
e
 o

f 
W

B
E

 

(W
a
s
te

w
a

te
r-

b
a
s
e
d

 

e
p
id

e
m

io
lo

g
y
) 

No availability of high durability and 
powerful tools for the assessment and 
controlling the covid pandemic 

To prevent contamination and 
management of surface and ground 
water supply for drinking water 

T
e
rt

ia
ry

 

w
a
s
te

 

tr
e
a
tm

e
n
t 

fa
c
ili

ty
 

Able to completely remove COVID-19 
virus 

Complete deactivation of technologies 
used 

U
s
e
 o

f 
te

c
h
n
o

lo
g

ie
s
 Contain/removal of viral particles  No knowledge and available 
technology 
Coagulation-flocculation and filtration 
Natural microbes—Bioremediation 
technology (Virus elimination via 
predation, antagonism, and nutrient 
competition) 
 No more use microalgal technology 

Source: [17] 
 

Table. 2 Assessment of water quality from different area 
 

Place Water quality 

Lower Gangetic Delta, India 20% Dissolved Oxygen increase during the lockdown 

Surface water in the coastal city 
of Tuticorin Tamil Nadu 

Se 42%, As 51%, Fe 60% and Pb 50% reduction respectively 
during the covid time 

Yamuna River, Delhi Water Quality Index: 37% improvement Coliform: 40% decline 
COD: 39.25% decline Faecal BOD: 42% decline  

Source:[23] 
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3.2 Influence of COVID-19 on State of 
Reproductive in Fishes 

 

Cooke et al. [12], observed that due to the 
improved migration activity of anadromous hilsa 
(Tenualosa ilisha) in the Indian water bodies 
because of the lower human activities in the river 
during the lockdown. He also stated that changes 
in irrigation demand and management have a 
significant impact on fish biodiversity. It also hurt 
the habitat of fish, such as the proliferation of 
illegal activities that harm fish habitats under 
reduced environmental enforcement. 
 

3.3 Impact of COVID-19 on Exploitation of 
Fishes 

 

Cooke et al. [12] observed a reduction in fishing 
effort harvest during the early phase of lockdown 

in the corona lockdown periods and reported 
increased fishing effort and harvest with 
prolonged lockdowns, loss of income, need for 
food and time for entertainment. 
 

4. EFFECTS OF COVID-19 ON THE 
AQUACULTURE AND FISHING 
INDUSTRIES 

 

4.1 Fisheries Area 
 
The Covid-19-related lockdown and social 
distance rules impacted all aspects of the 
fisheries and aquaculture industries, from fishing 
to landing, processing and marketing, as well as 
pond stocking. Those who are normally at a 
disadvantage, such as migrant workers and 
women, are most affected [25]. 

 
Table 3. Impacts of COVID-19 on fishery and aquaculture industries 

 

F
is

h
e
ri
e
s
 S

e
c
to

r 

Components/ 

Elements 

Impacts Reasons/ Causes 

Landings (fresh 

catches) 

Reduced  Less fishing operation, Restrictions on 

social, low Demond due to loss of job 

during the lockdown and 

transportation 

Revenues; loss of 

income, loss of 

livelihoods 

Reduced  

Fishing pressure Reduced fishing 

pressure 

Less fishing operation, Decreased 

consumer demand, sales of fish/fish 

products, and tourism Fish production and 

sea food value chain 

Decrease 

Fish supply through 

the value chain 

Decrease of fish 

supply  

Less fishing operation and transportation 

due to commercial and domestic 

consumption Decline in exports Decline  

Demand for fish Reduced  Less demand, no fishing and 

transportation during to covid Income of fishers 

Illegal fishing Increase Lax in enforcement, less surveillance 

Fishery sustainability Reduced fishing activity allows fish stocks 

to recover 

A
q
u

a
c
u
lt
u
re

 S
e
c
to

r 

Supply chain Disrupted supply 

chain  

 

No transportation and supply mainly feed, 

chemicals, and seeds) in the fisheries 

sector  

Demand for 

aquaculture products 

Decreased. Low consumption and demand by people 

Food safety and 

security 

Decreased  

 

Closure of feed mills, and fish processing 

plants due to Low inputs and outputs 

Microplastics Increase in 

mortality of 

culture animals 

Due to higher domestic pollutants  

Source: [17] 
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Increased total fish production, fish export, total 
seed production, disposition of fish catch 
(marketing fresh, frozen, reduction, 
miscellaneous, offer for reduction and others) 
and export of fish and fish products. Decreased 
marine fish production, annual fish production, 
decreased disposition of fish catch (curing, 
caning), decreased quantity and price of fish and 
fish products (total fish production quantity, 
frozen fish quantity and price, frozen squid 
quantity, value and price, live items quantity, 
value and price and other fishery products 
quantity and value). The number of marine fish 
transported in 2020 was 2.73 million tonnes. This 
was 23.45% lower than the previous year as a 
result of fewer fishing days due to lockdowns 
brought on by the epidemic [16].  A 34% 
reduction in fishing efforts was recorded because 
of a decrease in fishing operations [26] and its 
impact on fishing efforts. Due to the covid 
lockdown's prohibitions on social movement and 
distance, it was also noted that landings of fresh 
catch were down 40% in the USA and 49% in the 
Mediterranean [27]. Due to the lack of product 
consumption in the corona lockdown, there has 
been a decline in fish production, fish/ fish 
product sales, ecotourism and seafood value 
chains [24]. A reduction of 70% and a decrease 
of 40% in the domestic consumption of fish 
supply through the value chain in Indonesia has 
also been reported [28]. Noticed also decreased 
43% of exports in the USA, which was affected 
by the covid (White et al., 2021). Recorded 30%, 
reduction in fish demand in Malaysia and 70% in 
restaurant consumption [29] and increased illegal 
fishing due to WHO enforcement and less 
surveillance during the lockdown of corona 
periods. 

 
4.2 Aquaculture Sector 
 
A fishery value chain is defined as a series of 
connected value-adding processes that convert 
inputs into outputs, resulting in increased profits 
and competitive advantage. Inbound distribution 
or logistics, manufacturing activities, outbound 
distribution or logistics, marketing and selling and 
after-sales support are typical value chain 
components. The shutdown or reduced activity of 
hatcheries, farms, feed mills and fish/fishery 
product processing facilities has resulted in 
supply chain disruption and operational 
challenges (WHO, 2020). Poorer consumers 
have less demand for hotels because of the 
reduced consumption of aquaculture products 
[30]. 
 

5. EVALUATION OF THE IMPACT OF 
COVID-19 ON THE SAFETY AND 
MANAGEMENT OF AQUATIC FOOD 

 

5.1 Ecological Hazards in Fisheries and 
Aquaculture 

 

• Ecological hazards in fishing and 
aquaculture are defined as interactions 
with other living aquatic animals, the 
immediate environment, or connections 
between living aquatic species and the 
environment that pose a threat or cause 
harm. Ecological risks in fisheries and 
aquaculture are defined as interactions 
between biotic and abiotic components in 
aquatic environments. 

• The excessive and erratic use of various 
chemicals throughout the COVID-19 
pandemic, along with their long-term 
effects on water pollution and human 
exposure to chemicals. 

• The potential to disrupt the marine 
ecosystem is due to inadequate 
awareness of how to properly manage 
discarded face masks and gloves [31]. 

• There are not enough disposal facilities to 
handle biohazard contaminants, an 
uncommon form of marine contamination 
that affects both human health and marine 
ecosystems. Good management 
techniques, good manufacturing processes 
and proactive policies and regulatory 
frameworks (GMP): The consumption of 
single-use plastics has increased [32]. 

• Transportation regulations have decreased 
the availability and accessibility of inputs 
(such as feeds, seeds, aerators and fish 
health items) decreased. Risk mitigation 
includes pre-stocking, essential input, 
utilizing available supplier relationships 
and negotiating. 
 

5.2 Human Health/ Food Safety Hazards 
in Fisheries and Aquaculture 

 

• A microbial, biochemical, or physical agent 
discovered in or present in human or fish 
food that can harm humans is referred to 
as a food hazard. The incidence and 
severity of adverse health impacts in 
populations exposed to dietary hazards 
were calculated as hazards, but on the 
other hands. At every stage of the 
production process, even on the farm, risks 
can contaminate the food. These hazards 
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can then be extended throughout fish 
handling and preparation processes. It is 
challenging to determine intervention 
measures for maintaining food safety when 
microbiological risks cause diseases in 
humans, but not in fish, as in the case of 
some naturally pathogenic Vibrio spp. or 
the uncontrollable infection of fish farms by 
Salmonella spp. in some fish operations 
[33]. 

• Face masks and related microparticles are 
easily swallowed by fish and aquatic living 
species, thereby impacting the marine food 
chain. Risk reduction techniques include, 
for example, good management practices, 
good hygienic practices (GHP), excellent 
quality standards (GMP), product safety 
precautions, consumer awareness and 
integrated approaches that include health 
promotion, vector control and targeted 
community chemotherapy (for parasitic 
infections). 

• SARS-CoV-2 transmission to aquatic food 
animals or goods, including packaging and 
storage conditions, that are covered in ice 
or frozen. Food safety controls; consumer 
knowledge; combination of strategies 
connecting physical condition education, 
vector management and discriminating 
inhabitants chemotherapy, risk mitigation 
good management practice, good 
aquaculture practice (GAP), good quality 
hygienic practice (GHP), first-class 
industrialized perform (GMP), food safety 
controls, consumer awareness, 
sustainable strategies involving health 
education, vector control and selective 
population chemotherapy (for parasitic 
infections). 
 

5.3 Financial Hazard in Fisheries and 
Aquaculture 

 

Financial risk in fisheries and aquaculture refers 
to the risk of losing money on fishing or 
aquaculture investments. Fishery investments 
can be public or private and they can be made 
on behalf of a variety of stakeholders, including 
individual farmers, shareholders, agricultural 
companies, economic and financial institutions 
and government agencies. During the lockdown 
period, per capita fish consumption decreased 
dramatically [8]. To die with financial stress, 
businesses were reduced or stopped operations 
and lying off or contracting fewer temporary 
workers [34]. patterns of food consumption were 

also changed and reading to consumers became 
more difficult. 
 

6. CONCLUSION 
 
The Impact of COVID-19 on Rivers and 
Fisheries: A comprehensive guide discusses the 
effects of the COVID-19 pandemic on aquatic 
environments, including rivers and fisheries. The 
authors highlight a significant reduction in 
tourism, which has led to a decline in the Indian 
economy. They also discussed the impact of the 
pandemic on the aquaculture industry, which has 
been severely affected by the reduction in 
demand. The review article further discusses the 
changes in water quality parameters, including 
increased plastic waste, improved water quality 
due to reduced human activities and reduced 
availability of nutrients due to decreased 
agricultural activities. The authors also discussed 
the impact of the pandemic on fish biodiversity, 
including population restoration due to reduced 
industrial pollution and changes in the 
reproductive state of fish. The article review 
concludes by discussing the impact of the 
pandemic on the exploitation of fish and the 
aquaculture and fishing industries, including 
increased fishing efforts and harvest with 
prolonged lockdowns and decreased fish 
production. The review article was published as a 
research article and was based on data available 
up to 2020. 
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