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Disease surveillance and 

reporting is very important for 

sustainable production and 

growth of aquaculture. Studies 

show that at times more than 

fifty percent of production 

losses is because of diseases. 

The outbreak of diseases is 

more severe and frequent with 

intensive culture. Incidences 

of disease outbreaks have also 

been reported in several shrimp 

farms during the pandemic 

period, mainly due to poor 

biosecurity measures in the 

farms and hatcheries. There are 

also reports of trans-boundary 

diseases. 

Recently, there are reports of 

occurrences of DIV1 and IMNV 

in shrimp farms in several 

countries threatening the global 

shrimp production. Do we 

have the requisite information 

and laboratories to test these 

diseases in India? We need 

to discuss and strengthen our 

monitoring systems for such 

diseases in aquaculture. 

New technological advances 

and increased demands for fish 

as source of animal protein and 

omega-3 fatty acids rich health 

food are the main reasons for the 

growth of the industry. Because aquapostnews@gmail.com

of the increasing demand, 

the industry is expanding 

and at the same time more 

intensive approaches are being 

followed for attaining higher 

yields. Currently aquaculture 

contributes more than 50 per 

cent of total fish production 

and in the coming years its 

contribution is expected to rise. 

Among the causes of the loss of 

production, disease is the most 

serious one. It causes damage 

to the livelihoods of farmers, 

loss of job, reduced incomes 

and food insecurity. Thus, it 

is necessary to resort to the 

health management measures 

in aquaculture following sound 

scientifically proven principles 

and guidelines. Climate change, 

limited water sources and the 

growth drive are some of the 

challenges the farmers are 

facing today. It is advisable 

to focus on preventing the 

occurrence of disease rather 

than resorting to treatment 

measures.  Prevention is always 

better than cure principle is 

highly relevant in aquaculture. 

Implementation of better 

management practices (BMPs), 

genetically resistant  or specific 

pathogen free (SPF) stock, 

Disease surveillance and reporting 
for sustainable aquaculture 

dietary supplements, vaccine, 
probiotics, prebiotics, nonspecific 
immunostimulants, water 
disinfection biological control, 
antimicrobial compounds and 
movement restrictions are 
some of the best approaches 
in control of infectious 
diseases in aquaculture. 
Effective management of  the 
environment is the key to 
prevent outbreak of diseases. 

A single approach to prevent 
and control the aquaculture 
diseases is not successful alone. 
Rather a combination of different 
strategies may be adopted.  
Setting up a national or regional 
information exchange between 
farmers and other stakeholders 
including government agencies 
is necessary. Apart from 
this, surveillance of diseases 
and having disease specific 
diagnostic tests are very 
important to assure healthy 
fish. The government extension 
officers should be imparted 
trainings to update their 
knowledge base. More public 
private investments should be 
made to upgrade laboratories 
and testing facilities. 
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The fisheries sector is on the cusp 
of a big transition. More focus 
have been given on increasing 
productivity, production and 
investment. The announcement 
of Pradhan Mantri Matsya 
Sampada Yojana (PMMSY) is 
aimed at creating an ecosystem 
for private investment along 
the entire fisheries value chain 
starting from input mobilization, 
production to consumption. 
Unfortunately there is no 
comprehensive national 
fisheries policy which will guide 
and give a clear direction to the 
growth momentum. 

The government is grappling 

with a ‘to be’ and ‘not to be’ 
syndrome. The consultation 
process is continuing. The draft 
National Fisheries Policy 2020 
is yet to making its headway. 
There is no clarity when the 
consultation process will be 
finished. Off course there is a 
National Marine Fisheries Policy 
2017. Though a draft National 
Inland Fisheries & Aquaculture 
Policy 2019 and a draft National 
Mariculture Policy were released 
in 2019, yet the government is 
trying to integrate all policies 
into one to come up with 
a comprehensive National 
Fisheries Policy. 

The draft National Fisheries 
Policy 2020 is a voluminous 
document. It has tried to 
integrate all components into 
one which requires thorough 
revision so that it is available 
into one smart, crisp and clear 
document reflecting priority 
policy issues and related 
policy interventions instead of 
reinventing it.

Background
With 1.24 per cent contribution 
to the national GVA and 7.28% 
to agriculture GVA, the fisheries 
sector is poised to take a great 
leap forward in near future.

Importance of fisheries 
policy
Pravash Pradhan
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The contraction of Indian 
economy due to the global 
pandemic has necessitated 
increasing investment in the 
rural sector. The announcement 
of Rs20,050 crore investment 
under the PMMSY is expected 
to spur the growth of the  blue 
economy, create additional  
livelihoods and income 
generation opportunities. It 
will also boost rural economy 
and country’s foreign exchange 
earnings as well. 

India has a vast pool of unutilized 
and underutilized natural 
resources. It has rich and diverse 
fisheries resources ranging from 
deep seas to lakes, ponds, rivers 
and  more  than  10%  of  the  
global  biodiversity  in  terms  of  
fish  and  shellfish species.

The marine fisheries resources 
are spread along the country’s 
vast coastline and  2.02  million  
square  km  Exclusive  Economic  

Zone  (EEZ)  and  0.53  million  
sq.km continental shelf area. 
The inland resources are in the 
form of rivers and canals (1.95 
lakh km), floodplain lakes (8.12 
lakh hectares), ponds and tanks 
(24.1 lakh hectares), reservoirs  
(31.5  lakh  hectares),  brackish  
waters  (12.4  lakh  hectares),and 

saline/alkaline affected areas 
(1297789 lakh hectares) etc.

The   fish   production   in   the   
country   has   also shown 
continuous and sustained 
increments since independence. 
In the recent years, the fish 
production in India has 
registered an average annual 
growth   rate   of   more   than   7%. 
The total fish production inthec
ountryrosefrom0.752millionmet
rictonsin1950-51to13.42million 
metrictonsduringFY2018-19.

The vast and varied inland 
resources offer great 
opportunities for livelihood 
development and ushering 
economic prosperity.

The aquaculture sector is 
gaining momentum with 
decline in capture fisheries. The 
aquaculture production has 
increased to 6.2 million metric 
tons in FY 2017-18 from 1.9 
million metric tons in2000-01. 

Share of capture and 
culture fisheries in 
export
Besides export, the sector is also 
important for its role in providing 
nutrition and food security, 
fostering inclusive growth  and 
doubling farmers’ income. Fish 
as high health food is critically 
important for the country like 

The marine fisheries resources are spread along 
the country’s vast coastline and  2.02  million  
square  km  Exclusive  Economic  Zone  (EEZ)  
and  0.53  million  sq.km continental shelf area. 
The inland resources are in the form of rivers 
and canals (1.95 lakh km), floodplain lakes 
(8.12 lakh hectares), ponds and tanks (24.1 
lakh hectares), reservoirs  (31.5  lakh  hectares),  
brackish  waters  (12.4  lakh  hectares), and 
saline/alkaline affected areas (1297789 lakh 
hectares) etc.
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India where a sizable number 
of children and lactating mother 
suffer from protein malnutrition.  

PMMSY & the 
fisheries policy
The PMMSY promises the 
highest ever investment in 
fisheries sector in India. It 
includes 100 several standalone 
as well as interrelated 
activities, mainly increasing the 
production, productivity and 
investment in both capture and 
culture fisheries. The scheme 
targets to achieve 22 million 
tonnes of production and 
increase the export value to Rs1 
lakh crore by 2024-25. 

Average annual growth of fish 
production is set to be 9% from 
the current 7.5% and average 
aquaculture productivity from 
current 3.3 tons per hectare to 
5.0 tons per hectare by 2024-
25. Apart from this, the PMMSY 
also aims to reduce the post-
harvest losses from 25% to 
10% and create additional 
employment opportunities for 
55 lakh people.

The PMMSY is going to stir up  

the fisheries sector. The available 
natural resources is expected to 
be brought under utilization at 
a greater pace, leasing out of 
the unutilized water bodies to 
private parties,intensification 
of  aquaculture and  speedy 
adoption of new technologies 
for commercial fish and seed 
production. All these will have 
huge impact on the traditional 
fishing practices, fisheries 
based livelihoods, socio-
economy of local communities 
and environment as well. All 
are interrelated. Thus, while 
framing a national fisheries 
policy, all aspects should be 
kept in mind. Private investment 
be safeguarded while the rights 
and livelihoods of traditional 
fishers need to  be protected.  
Trainings and hand holding 
should be given to farmers and 
entrepreneurs for responsible 
farming practices. Otherwise, 
the growth of the fisheries 
sector will not be sustainable. 

Policy shift
“The  National  Fisheries  Policy  
2020  would  offer  a  strategized  
way  forward  to develop,   
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harness,   manage   and   
regulate   capture   and   culture   
fisheries   in   a responsible 
and sustainable manner. The 
Policy will ensure a productive 
integration with other economic 
sectors, such as agriculture, 
coastal area development and 
eco-tourism, to meet the goals 
of the ‘Blue Economy’. While 
center-state and inter- state  
cooperation,  socio-economic  
up-liftment  and  economic  
prosperity  of  fishers and fish 
farmers’ especially traditional 
and small-scale fisheries  are  at 
the  core of the Policy,” reads the 
Draft National Fisheries Policy 
2020.

There is a paradigm shift 
in approach. The whole 
programmes and schemes are 
now directed at augmenting 
production, productivity, 
processing and investment. 

Let’s analyze the entire  fisheries 
value chain from capture and 
culture perspective. Since 
capture fisheries resources are 
depleting, the government 
intends to promote deep-
sea fishing. It requires huge 
investment. The government 

of the Committee on National 
Fisheries Policy 2020 said, 
“The draft fisheries policy is an 
integrated one covering inland 
fisheries and aquaculture, 
mariculture, value addition 
and processing. Hardly there is 
anything left out. But it requires 
refinement. The policy should 
cater to the needs of the fishers, 
fish farmers and the industry.”

Data crisis
The whole process of making 
a good policy for the Fisheries 
Sector depends on the 
availability of quality data. 
The authenticity of all data 
related to the total production 
of fish in the country, average 
annual growth, aquaculture 
and fisheries resources and 
resource users communities 
( fishers and farmers) ,  and 
post-harvest losses available 
in public domain needs to be 
verified. There is no institutional 
mechanism to collect data 
about the fisheries sector even 
in this contemporary world 
where IT and web based tools 
and applications are widely 
available. .

However, we have some 
authentic numbers related to 
seafood production and export 
as export is efficiently regulated 
and documented. What is about 
the fresh water fish production? 
Several fishermen catch fish for 
their livelihood. Several small 
farmers practice aquaculture in 
their backyard or in a small patch 
of their agriculture land for their 
family consumption. We do not 
have any data about all these 
people and production. 

Again we talk about reducing 
post-harvest losses from 25% 
to 10%. Do we really have any 
mechanism to ascertain the 
post-harvest losses? These are 
assumptions. These factor may 
be delaying the process of 
finalizing draft policy.
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the year is grossly limiting 
the growth of aquaculture. It 
requires brood banks and seed 
banks, broodstock multiplication 
centers, and nucleus breeding 
centers to fill the gap. Even the 
shrimp sector which contributes 
to export earning significantly is 
fully dependent on import of SPF 
broodstock. 

Another major component is 
feed. The input cost of feed in 
the total aquaculture production 
system in very high, nearly 60-70 
% of the total cost. 

The policies should be directed 
at ensuring production of quality 
and affordable feed. According 
to a report, 50 % of the capacity 
of existing feed companies 
remain unutilized in India. Then, 
further giving incentive for 
setting up feed manufacturing 
units will encourage production 
of unregulated poor quality feed 
in the country. Thus, it needs to 
be reviewed.

Rightly the draft policy emphasizes 
on aquatic animal health 
concerns. “The rapid growth of 
culture fisheries has enhanced the 
sector’s vulnerability to aquatic 
diseases which are transboundary 
in nature,” reads the Draft Policy.
It has also been felt during the 
pandemic period.

Dr Dillip Kumar, Chairman, the 
National Inland Fisheries and 
Aquaculture Policy and Member 

offers financial incentives 
to‘traditional and small-scale 
fishers and fisher groups to 
undertake resource specific 
Deep-sea fishing’ and invest 
in ‘modern fishing vessels 
capable of undertaking 
extended voyages’ and 
‘infusion of modern technology 
and capacity building’. 

However, the National 
Fishworkers Forum (NFF), a 
federation of trade unions 
of independent and small-
scale fish workers, in a press 
release, criticized the policy 
and alleged it will not benefit 
much to the fishermen. 

The aquaculture sector 
promises good return 
on investment for the 
entrepreneurs. The share of 
the farmed fish production 
in India is also increasing at a 
rapid pace and a large number 
of educated youths tend to 
join this vocation. 

A host of opportunities in saline 
and brackish water, reservoir 
cage cultivation, sea cage 
farming, seaweed farming, 
ornamental fisheries, bivalve 
farming and technology 
based intensive aquaculture 
are available now.

Problems are aplenty in 
aquaculture sector also. 
Unavailability of quality seed 
in adequate quantity round 
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Thus, it is very important to 
develop a methodology for 
data collection and analysis. 
The State fisheries departments, 
KVKs, research institutes, 
universities, cooperatives and 
industry stakeholders need to 
be engaged to collect and verify 
the data. 

Learning from past
Many government policies are 
gathering dust due to lack of 
proper implementation. All 
policies depend on the kind of 
socio-political and economic 
environment prevalent during 
that particular period. Policies 
are made to support the socio-
politico and economic agenda 
of the government. 

Most of the policies fail to 
deliver the desired result due 
to lack of fund or lack of proper 
implementation. Moreover, we 
need to realise that fisheries 
is a state subject and under 
such circumstance the national 
fisheries policy will serve only 
a basic framework which can 
guide the state to develop 
their own policies with due 
considerations to the availability 

and nature of resources they 
possess as well as their own 
priority such as local food and 
nutritional security or produce 
for export. 

In the light of the PMMSY, 
the success of the scheme is 
fully dependent on the timely 
release of the Central, State and 
stakeholder’s shares. The Covid 
19 pandemic has crippled the 
economy of India. Most of the 
States don’t have good financial 
condition. 

According to several media 
reports, some States are 
in serious debt trap. Thus, 
some States fail to give their 
proportional share. Unlike 
earlier regime, the Centre 
releases funds to State treasury. 
Earlier it used to be released to 
the concerned departments. It 
is observed the funds remain 
unutilized in the State treasury. 

Another major challenge 
is the lack of willingness 
or capacity /efficiency of 
the government officers 
responsible for implementation. 
The department officers lack 
social mobilization skills and 

technical knowledge to guide 
the entrepreneurs. It is very 
important that the fisheries 
department personnel need to 
undergo mid-career trainings 
for capacity building and 
upgrading their knowledge 
base.

Again fisheries is a low priority 
area for the government. It does 
not pay good political dividend. 
Several times, the speed of 
making a policy depends on the 
will of the political leadership.

Conclusion 
It is a real challenge to put the 
entire fisheries sector and sub-
sectors under one policy frame 
work. However,it should be 
concise and comprehendible. 
The new National Fisheries 
Policy 2020 should be able to 
guide the decisions and actions 
of the government as well as 
other stakeholders. It should 
help derive a positive outcome 
and maintain a sustainable 
growth.  
(The author is the Chief Editor 
of SMART AGRIPOST. He can be 
reached at aquapostnews@gmail.
com)

White Feces Syndrome:  
a silent disease

The trends in shrimp culture 
are developing intensively 
towards higher technological 
dependence to fulfil the ever-
increasing demand for shrimps 
worldwide. Risk of several 
disease outbreak come hand 
in hand with intensive and 
semi intensive shrimp farming. 
Higher stocking densities, high 
food inputs resulting in higher 
organic load that stimulate 
the growth of opportunistic 
pathogenic organisms like 
bacteria, fungi, virus. Southeast 

Asia and China have been 
affected with the syndrome for a 
very long time. 

White Feces Syndrome is one 
such risk that prevails within the 
shrimp farming system. White 
Feces Syndrome, commonly 
called as WFS refers to the 
presence of floating white 
faecal string in rearing ponds, 
mostly of Penaeus monodon 
and Litopenaeus vannamei 
in Southeast Asian countries. 
This disease has been recently 
recognized as serious issue for 

Chopra Pranjali Hemantkumar 

shrimp aquaculture in most of 
the shrimp farming countries. 
Many such cases were reported 
during 2014 – 2015 at many 
shrimp farms on West Godavari, 
Prakasam and Nellore districts. 
Outbreak of this disease 
can cause a heavy toll of the 
farmed organisms and reduced 
productivity, causing huge 
economic losses.

Though the disease is present 
since 2010, very little is known 
about the disease and now it 
is impacting severely in many 

AQUACULTURESMART AGRIPOST - FISHERIES
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pancreas appear to be whitish 
and soft in such conditions.

Water transparency below 20 
cm, Fluctuations in alkalinity 
(around 200 ppm to <80 ppm) 
, low DO content ( < 3.0 ppm) , 
Total Vibrio count in water > 1 X 
102 cfu /ml , high organic load 
can form favourable conditions 
for outbreak of the disease.

Clinical signs of WFS
In farms affected with WFS, 
whitish faecal strings are seen 
floating on the surface of pond. 
These threads can also be found 
in feeding check trays. The 
intestine of the affected shrimp 
is white or golden brown. In 
severely infected ponds, survival 
is reduced by 20-30 % when 

compared to normal ponds. 
Feed consumption decreases 
and growth rate slows down as 
ADG is lesser than 01g / day. 
Loose exoskeleton is found in 
affected shrimp 

The infection becomes evident 
after 30 to 40 of culture. Ponds 
affected with WFS have white 
faecal strings on the surface after 
a period of 10 days. Increased 
FCR, reduction in growth, 
variation in size of shrimps from 
the same pond, loose shells 
and frequent mortalities are 
major signs of infection. The 
shrimps become less active and 
sluggishly swim at the surface.

Diagnosis of WFS
Histopathological examination 
of hepatopancreas can be 
useful in diagnosing the 
disease. Squash preparation 
of affected shrimp reveal 
that hepatopancreas 
accommodates non-motile 
vermiform bodies or called as 
ATM structures within the lumen 
tubules of hepatopancreas. 
Clear ATM structures inside 
hepatopancreas tubules are 
often seen after smearing 
with Eosin. Cross section of 
ATM structures in the tubule 
lumen, sloughed epithelial 
cells and other necrosis can be 
clearly seen after staining with 
haematoxylin and eosin.

Management of WFS
 y Proper pond management 

practises and bio-security 
measures can help to 
prevent the outbreak of the 
disease. 

 y Stocking density, number 
of aerators, amount of 
other inputs given should 
be decided based on the 
carrying capacity of the 
pond. Intensive stocking 
can cause stress on the 

 

Normal Hepatopancreas Hepatopancreas affected with WFS 

Asian countries. According to 
the research carried out by ICAR 
– CIBA, the WFS is significantly 
associated with microsporidian 
Enterocytozoon hepatopenanei 
(EHP) in L.vannamei grow out 
farms.10 – 15% production 
losses in Thailand were reported 
due to WFS within the year 
2010.The spread of disease was 
stopped in 2012 but again it 
surfaced back in 2014.In India, 
17 % shrimp farms were highly 
affected due to WFS on the east 
coast.

Shrimps actively graze on the 
pond bottom and in water 
column. Hence, they are highly 
exposed to the dynamics of 

microflora in the environment 
and digestive tract. These 
changing dynamics of the 
microflora increase the risk of 
proliferation of unfavourable 
microorganism in the gut or 
results in frequent destabilization 
of the microflora in the intestinal 
tract of the shrimp, affecting 
the optimal functioning of the 
digestive system.

What is White Feces 
Syndrome?
Presence of white faecal strings 
floating on the water surface and 
check trays. These white faeces 
are more buoyant in nature than 

normal faeces and hence, float 
on the surface.

Causative Agent of 
WFS 
Occurrence of WFS has been 
associated with the presence 
of gregarine worms, ATM 
(aggregated transformed 
microvilli) structures, Vibrio spp., 
Enterocytozoon hepatopenaei 
and bacteria like Candidatus, 
Bacilloplasma and Phascolarcto, 
blue green algae and fungi.

Acute hepatopancreatic necro-
sis disease (AHPND) in farmed 
shrimps is the major reason for 
the increasing number of ver-
miform, gregarine- like bod-
ies in the hepatopancreas and 
mid gut of the shrimps. High 
number of the bodies result in 
the production of white faecal 
matter and the White Faecal 
Syndrome (WFS). Aggregated 
Transformed Microvilli (ATM) 
structures are the major compo-
nent of this vermiform bodies. 
They originate from the epithe-
lial cells of hepatopancreatic 
tubules in shrimps. They get 
accumulated in the mid – gut 
of shrimp before getting dis-
charged via faeces. The hepato-
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Introduction
The noteworthy impact of the 
pandemic is the scintillation 
of awareness about our own 
health and wellbeing in each 
and everyone’s mind. Many 
of us have fallen head over 
heels for every methodology 
that boost our immunity and 
maintains fitness. Clams are not 
low with their positive impacts 
on human kind. The lucrative 
utility of clams can be dealt 
with nutritional, commercial 
and ecological aspect to the 
mankind, basically “clam” serves 
as an umbrella term for several 
kind of bivalve molluscs, which 
include oyster, scallops and 
molluscs.

India is one among the greatly 
growing countries that puts in 
immense work on pearl culture 
systems in certain parts of 
the nation. There are farmers 
earning 12 lakhs per harvest with 
no use of high technologies and 
inventions. Certain institutes 
around the country play major 
roles in training small scale 
farmers to produce clams for 
meat as well as pearls, which 
remains as a backbone in 
creating self-reliant India. 

Growing population and 
industrialization leads to 
disposition of harmful 
pollutants in our water bodies. 
The biofiltration aspect found in 
clams can lead to much simpler 

and cheaper ways to clear 
our environment. The worldly 
goods processed by indigenous 
clams are boundless and the 
researches under this field is 
growing in intermediate pace.

Nutritional benefits
Clams is a raising food trend 
worldwide mainly because of 
education among people about 
its nutritional availabilities. These 
high protein (13to18%), low 
calorie (45cal, in 6 scallops), low 
fat (>3%) substance can be said 
as a powerhouse of nutrients 
since it is rich in minerals like 
zinc,selenium,iron,magnesium 
and B vitamins likeniacin. The 
presence of some free amino 

Glam in the clam

Integrated culture of farmed fish with mollusc and seaweeds will 
not only help maintain the environment but also make aquaculture 
profitable.

 Eupho CJ 
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farmed animals and pond 
environment.

 y Maintaining optimum 
stocking density is 
recommended to control the 
occurrence of the disease.

 y Optimum stocking density 
will lead to low organic 
sedimentation and low 
Vibrio spp. count. 

 y Good quality healthy PL 
should be obtained from 
reputed hatchery and 
screened for EHP before 
stocking.

 y Maintenance of stable water 
quality.

 y Reduce the bacterial load of 
Vibrio spp. by administering 
probiotics.

 y Decide feed rations to avoid 
overfeeding.

 y - The white faecal string 
floating on the water 
surface should be removed 
immediately as they contain 
high number of EHP spores.

 y Hepatopancreas in shrimp 
show regeneration abilities 
and hence medication of 

enhancing epithelial cell 
proliferation should be 
given.

 y As EHP is one of the 
causative agents, preventive 
measure recommended for 
EHP can be followed.

 y Constant observation and 
surveillance in particularly 
during night time are 
necessary.

 y In case of outbreak, proper 
pond preparation measures 
should be utilised to 
disinfect the pond area to 
completely eliminate the 
spores.

 y Application of higher 
doses of lime can be done 
to eliminate the spores 
completely. The pond 
should be dried completely 
for at least one week before 
it is filled again for next 
culture.

Treatment Protocol of 
WFD
If the pond is infected by WFD, 
the following treatment can 
be attempted. This treatment 
protocol was developed and 
has been shown to be effective 
in some ponds.

1. Reduce immediately the 
feed amount or even stop 
feeding for the whole day.

2. Run as many aerators as 
possible. Add additional 
aerators if available.

3. Blend 80 g fresh garlic/kg 
feed in a blender, mix with 
150 ml of freshwater and 
top-dress the feed for 1 
day’s feeding.

4. In lieu of garlic, add 
potassium permanganate 
or KMNO4 to the feed at 
5-10 ppm, for the daily feed 
ration.

5. Add a reputable probiotic 
at 3 times the normal rate to 
the pond.

6. The next day, add the same 
probiotics such as Bacillus to 
the feed and feed for a day.

7. Repeat the alternative 
top-dressing of garlic and 
reputable probiotics for 5 
days.

8. Remove the sludge’s 
periodically without fail. 
Exclusively in Clay and 
loamy texture ponds.

Conclusion
Poor water quality, unhealthy 
seed, high loads Vibriospp., 
presence of EHP in the intestine 
and hepatopancreas are some 
of reasons for causes of the 
disease. Proper management 
practises can help prevent the 
outbreak of the disease.

(Chopra Pranjali Hemantkumar is 
student of M.F.Sc Research   in Fish 
Nutrition and Feed Technology 
College of Fisheries, Ratnagiri. 
Views expressed are personal.)
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acids, such as threonine, glycine, 
alanine, glutamic acid, aspartic 
acid provides these with rich 
meaty and sweety flavour, which 
is devoured by majority of the 
people.

Several clam varieties have been 
used in ethnomedicines like sid-
dha, traditional Chinese medi-
cines and African medicines to 
have anti-inflammatory prop-
erties and immunomodulatory 
or simply wound healing and 
anti-cancer and steroidogenic 
activity, due to substances like 
6-bromoindirubin,3-methox-
ime, 6-bromoisatin, Acetic Acid, 
Allantoin present in them. Spe-
cies of marine muricidae family 
are traditionally used in India 
and other countries, some spe-
cies like, Chicoreusramosus, 
Chicoreusvirgineus, Dicathai-
sorbita, Murexpecten. So regu-
lar consumption of clams or bio-
fortification of food substances 
with derivatives from clam va-
rieties can fight malnutrition 
not only in India but in a global 
scale.

Commercial benefits
According to FAO 2019, the 
world has produced 17,511 
thousand metric tonnes of 
molluscs in the year 2018 to 
2019.India has earned 238 USD 

by exporting mollusc meat to 
countries like USA,UK,Italy and 
China.

Pearls uncommonly called 
as queen of jewels has been 
a symbol of richness over 
ages. Lamellidensmarginalis, 
Corrianus, Parrysiacorunguta 
are the species cultured for pearl 
in India.  Analysis of FAO global 
statistics shows that in the past 
decade (from 2005 to 2014), 
the average annual output of 
Chinese pearls was 3540 tonnes 
(t) valued at 15 million USD. This 
output accounted for over 98% 
of global cultured pearl output, 
of which freshwater pearls 
accounted for 99.5%. Japan has 
been the world’s major marine 
pearl producer for over a century, 
and has developed advanced 
technology in pearl oyster 
culture and pearl production. 
In the past decade, the average 
annual value of marine cultured 
pearl production in Japan was 
127 million USD, accounting 
for 51.6% of global pearl 
output value. Average annual 
production of marine cultured 
pearls was 23 t in Japan, 18.6 
t in China and 12.9 t in French 
Polynesia.

India is one among the growing 
countries in pearl production, in 
context of the rich coastal line 

and species availability mollusc 
culture can be considered as 
one with highest potential in the 
country. In many tribal regions 
molluscs are consumed and 
the discarded parts like shells 
are a way to economy through 
cottage industry.

Ecological benefits
Bivalve species possess strong 
innate immunity both cellular 
and humoral system with several 
variety of sensitive receptors, 
selective effectors, and 
synergistic genetic regulatory 
networks that afford protection 
in a fluctuating environment. 
The filter feeding ability though 
leads to death of juveniles due 
to bacterial commensalism, 
in absence of such intruding 
factors works excellently as 
biofilters there by absorbing 
most of the contaminants 
present in littoral waters.

The aquaculture industry 
faces many disease-causing 
pathogens which are transmitted 
mainly through waters and 
resulting in loss of catch, and 
also consumers worldwide 
never prefer antibiotic 
concentration in fish flesh that 
was used to eradicate disease 
in culture system. Biofiltration 
ability of many mollusc varieties 
absorbs antibiotics and certain 
neurotoxins such as saxitoxins 
released from dinoflagellates 
like Alexandrium species.

 It is found that integrated culture 
of farmed fish with mollusc 
and seaweeds potentially 
reduces contamination even 
from nitrogenous wastes from 
the fishes, thereby producing 
hugely profitable yet healthier 
varieties of food fishes for the 
farmers.

(Eupho CJ is student in  Fisheries 
College and Research  Institute, 
Thoothukudi, Tamil Nadu. Views 
expressed are personal.)
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Blockchain: A promising future 
for the seafood supply chain

Introduction 
The fisheries sector has always 
inevitably faced the challenge 
of constant market disruptions, 
poor supply chain practices, 
no traceability of the seafood 
and illegal and unethical 
market practices. This has led 
to the contamination of the fish 
supply chain all over the world. 
Since the supply chains were 
not necessarily intentionally 
designed but they evolved 
over time with the intent of 
movement of perishable 
commodities from one region 
to other. Since the supply chain 
activities are highly unregulated 
it has led to nefarious practices 
by the actors of the mainstream 

chains. This has caused a 
disruption in the building of 
sustainable fisheries. Gaps can 
be found in the whole industry 
but when it comes to supply 
chains three major problems 
i.e., lack of transparency, 
absence of traceability and 
perverse incentives that 
lead to the encouragement 
of unsustainable fishing 
practices. Out of these, the 
most problematic factor is the 
absence of traceability, which 
impacts the other two. The 
seafood chains and the seafood 
industry has been seeking for 
the improvement in traceability 
techniques over decades. The 
interesting facts that lead to 
the absence of traceability 
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include several sub factors 
that are in an interesting way 
linked to the ground zero level 
i.e., the fishermen. The lack of 
vessel-level fish captured data, 
relevant information regarding 
sustainability and legality of the 
product is lost thus, throwing 
away the essence that the 
business ensures and supports 
responsible practices on water.

Transformation of the product 
prior to data recording hampers 
the logistics as well as thwart 
the sustainability efforts related 
to the harvest of a particular 
species, juveniles or particular 
sexes. Sometimes to save space 
on the fishing vessels, fishermen 
try to aggregate the catches 

Jishu Banerjee, Om Pravesh Kumar Ravi, Jag Pal and A.K. Singh

If the global seafood supply chain wants to address the traceability in a 
genuine way, the blockchain can put a stopper to the market concerns 
regarding illegal and unethically marketed seafood products.
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to manage the supply chain 
traceability of any product from 
producer to consumer. Since, 
blockchain offers to reduce 
transactions and friction for 
supply chain actors by using 
smart contracts, allowing 
instantaneous execution 
of payments and other 
transactional arrangements 
thereby potentially enabling the 
removal of unethically or illegally 
farmed products by allowing 
improved market leverage 
through informed purchasing. 
In short, rules for the sustainable 
and ethical production as well as 
consumption of any commodity 
including seafood can be re-
written on a global scale.

How does it work? 
Certain companies such as Viant 
Technology Inc. has developed a 
working blockchain mechanism 
for supply chains by using 
algorithms from cryptocurrency 
blockchains. The model 
business processes tracking of 
assets and transparent flexible 
supply chains. They do this 
work by dividing it into three 
components- 

(Source-http//in.pinterest.com/pin/654218283352743436/?nic_v2=1a4RG2mkg)

i) Modeler

ii) Smart Builder

iii) Tracker

The modeler helps the subject 
matter expert to model a 
business, define assets and 
attributes such as weight, what 
species is the fish, its Radio 
Frequency Identification (RFID) 
tag number, catch zone, vessel 
details, crew details etc. and 
assign different roles and set 
permissions for the users in the 
network. All this is done offline 
but as soon as this process is 
deployed in the blockchain 
only the business man or the 
subject matter expert can define 
which assets it can track. The 
smart builder auto-generates 
smart contracts and the user 
interface at the end application. 
It helps to deploy previously 
modeled business and assets 
in the blockchain with just a 
click thereby saving time which 
would spare the businessmen 
to focus on their business rather 
than writing complex coding 
of smart contracts and defining 
suitable user interface. 

It assigns administrative roles 

such as regulator, fisher, 
processor, distributor/retailer 
and consumer. Once the 
roles are assigned the people 
involved are given a user name 
and password to log in and 
participate in the process. Only 
limited permissions are provided 
so that only certain roles can 
perform certain actions while 
the rest remain concealed. The 
modeler and the smart builder 
can be termed as the building 
tools whereas the tracker is 
where the full production 
system comes together 
resulting in an end application. 
Once the application is built 
the customers, manufacturers 
and producers can log in to the 
system and can easily move, 
assign and search their assets 
as they are being tracked along 
every node of the supply chain.

 Types of blockchains 
There are three types of networks 
that offer different propositions 
based on blockchain’s inherent 
properties. Each type offers 
varying levels of control and 
access to participate in the 
network (Blaha, F. & Katafono, K. 
2020). 

Public 
As the name implies, a public 
or permission less blockchain 
is publicly accessible with 
no restrictions on who can 
participate as a user, miner or 
validator in the network. No 
single entity has complete 
control over a public blockchain, 
making it highly censor resistant. 
It is fully distributed, and all the 
transactions are transparent – 
allowing anyone to examine the 
details of any transaction.

Private or 
Permissioned 
Unlike a public blockchain, 
a private or permissioned 
blockchain has restrictions on 
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from different fishing events 
sometimes they are mixed with 
sets that are separated by long 
distances over several days 
thus it makes it impossible 
to distinguish between 
responsibly harvested products 
in the marketplace. 

Since, fishermen typically are 
not businessmen but thirst 
of achieving success at a fast 
rate they spend their time in 
managing market practices 
rather than focusing on fishing. 
Emerging markets lack the 
institutional resources to support 
collection, management and 
analysis of fisheries data. Since, 
data management is a heavy 
lift, it requires maintenance, 
storage capacity and strategic 
development of access rights 
and security to ensure legality 
and effective use of database for 

both the industry and fisheries 
benefits. Since the irregularities 
are huge and by the time the final 
product reaches the consumers 
it loses its true essence, so, there 
is a need for a technology that 
can compile the whole system 
into one chain and that’s where 
the blockchain concept comes. 

The growth of information and 
communication technologies 
(ICT) in the last decade has 
provided many opportunities 
to overcome several 
challenges in the seafood 
sector, especially in relation to 
traceability and compliance 
for illegal, unreported and 
unregulated (IUU) fishing 
practices and seafood safety. 
Recent developments like 
Internet of Things (IoT), Artificial 
Intelligence (AI), drones, 
captive data analytics etc. the 

-(https://penangmonthly.com/article.aspx?pageid=15767&name=a_sustainable_seafood_supply_chain_requires_responsible_practices_at_
every_link)

block-chain looks a promising 
technology to modify the 
traceability landscape and 
stakeholder behaviour along 
the value chain fisheries and 
aquaculture.

 What is Blockchain? 
Blockchain is a technology that 
stores the transactional records 
(block) of public in several 
databases (chain) in a network 
connected through peer-to-
peer nodes. Typically, it is a type 
of a digital ledger. In simpler 
words this ledger is authorized 
by the digital signature of the 
owner, which authenticates the 
information and safeguards 
it from tampering. Hence, the 
information on this digital 
ledger is highly secure.

Blockchains for supply chains is 
recently identified technology 
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who can access it and participate 
in performing transactions 
and validations. This type of 
blockchain is more centralized 
than public blockchains, and 
the entities that run the network 
have significant control over the 
participants and governance 
structure. Transactions are 
private and only available to 
participants in the network. 
This type of network is often 
valuable for organizations that 
want to collaborate and share 
data but do not want their 
sensitive business data publicly 
visible. Tokens may or may 
not be utilized in this type of 
blockchain.

Consortium 
A consortium blockchain is 
almost a hybrid of a public 
and private blockchain where 
the network is governed by a 
group rather than a single entity. 
Some nodes in the network 
control the consensus process, 
while others can participate in 
the transactions. This type of 
blockchain can be an attractive 
option to entities that operate 
in a similar space, for example, 
seafood supply chains, that 
would allow them to collaborate 

on some aspects of their 
businesses.

Conclusion
Blockchain supply chain holds 
an immense potential to address 
traceability related concerns. If 
the global seafood supply chain 
addresses the traceability in a 
genuine way, the blockchain 
can put a stopper to the market 
concerns regarding illegal and 
unethically marketed seafood 
products. Like E-commerce 
blockchain can be a landmark 
transformative technology. 
Several block-chain supply 
chains have already been put to 
use like the WWF collaborated 
TraSeable Solutions, ConsenSys, 
Sea Quest (Fiji) Ltd.,and Fishcoin 
etc. Like other technologies 

those companies that adopt 
this blockchain will be the 
beneficiaries while those that 
are too slow will either find 
themselves struggling or out of 
business but nonetheless the 
promises of blockchain seem 
lofty and there are still many 
challenges that need to be 
worked through but it is clear 
that blockchain will inevitably 
change the face of supply 
chain traceability in the seafood 
business.
(Jishu Banerjee is student of B. F. 
Sc., Om Pravesh Kumar Ravi and 
Jag Pal  are Assistant Professors 
and A.K. Singh is Associate Dean 
in College of Fisheries Science, 
Gumla, BAU, Ranchi, Jharkhand. 
Views expressed are their personal)

(Source:https://dreamziot.com/transforming-food-supply-chain-with-blockchain-and-iot/)

Source: (http://thecloudbigdata.com/blockchain-typesstructure-and-life-cycle/)
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Cage culture: Towards blue 
revolution or disaster in waiting?

India is the second-largest fish 
producer in the world with a 
contribution of 13.7 million 
metric tons during 2018-19 
and currently serving as one 
of fastest growing animal 
production sectors to cater the 
demands of protein-rich diet 
for growing population of India. 
As per FAO reports a range 
of aquaculture commodities 
including fish contribute 
for about 7% of all proteins 
sources and 17% of total animal 
protein supply throughout the 
globe. Thus, it has necessitated 

intensive culture as compared to 
traditional farming to meet the 
protein requirements. Among 
intensive aquaculture practices, 
growing aquatic organisms 
in enclosed environment 
particularly cage culture has 
gained the popularity not only 
in Indian but also outside.

Cage culture
Cage culture involves rearing of 
fish in an enclosed space that 
maintains the free exchange of 
water with the available water 
source. Even though fish farming 

in cages was in practice since 
late 1800s in the South East 
Asian countries, the technology 
gained popularity in India 
only in the recent past. Central 
Inland Fisheries Research 
Institute (CIFRI), Kolkata took 
the initiative followed by 
Central Institute of Fisheries 
Education (CIFE), Mumbai 
to develop and standardise 
freshwater cage farming in 
India and later popularizing the 
technology through frontline 
demonstrations in different 
states. Cage fish farming 
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threat as it upsets the nutrient 
cycles and the community 
metabolism of reservoirs, 
making them barren.

There are several reports where 
Monosex Tilapia was stocked in 
the cages. And recent studies 
have raised certain concerns 
over the efficiency of sex 
reversal, because failure in 
the stocking of such uncertain 
seeds may lead to unwanted 
ranching of juvenile into 
the natural system. Several 
researchers have also raised 
the question over the stocking 
of some exotic species such as 
Hypostomus plecostomus or 
Pterygoplichthys spp. to prevent 
algal clogging. Furthermore, 
escaping of fish from cages were 
reported frequently, the impact 
of such unfortunate incident 
is very serious and causes 
implications such as unknown 
disease outbreak, disturbance 
in natural hierarchy food chain 
and food web alongside risk in 
endemic genetic diversity (due 
to genetic dilution). Concerns 
were also raised on irresponsible 
and indiscriminate application 
of chemical remedial agents as 
they may favour antimicrobial 
resistance, magnification or 
accumulation of drugs.

Lessons to learn 
Cage culture offers relatively 
new area of fish production 
in India and its environmental 

impacts are not fully understood 
yet. There is a wealth of 
literature available on impact 
of cage; these observations 
may not be directly relevant to 
the Indian perspective because 
of the different environmental 
regimes. However, several 
points can be derived from the 
following studies:

In an observation at Fossfjordur, 
Iceland evidence of organic 
accumulation and anoxic 
conditions were noted in salmon 
farm underneath the cages 
along with H2S production. 
Study also indicated that the 
sediment accumulation were 
greater than what the benthic 
community could able to 
decompose (1 g of organic 
carbon/m2/day). 

Another study by the Kenya 
Marine and Fisheries Research 
Institute (KMFRI) on cage 
culture, where they observed 
eutrophication, algae bloom 
condition, water hyacinth 
infestation in the lake. Later, 
the situation prevailed by 
fish kills report because of 
the low dissolved oxygen 
concentrations (<0.64 mg/L) 
and an increasing occurrence 
of fish disease within the 
cages. In an observation from 
Antalya Bay, located on the 
Eastern Mediterranean Sea, the 
accumulation of metals (Cd, 
Cr, Cu, Al and Pb) on gill and 
muscle tissues of farmed Sparus 

aurata as compared to their wild 
counterparts were observed. 
In a study at, Napoleon gulf, 
Northern Lake Victoria where 
they reported an elevation in 
algal bio-volumes and reduction 
in zooplankton population 
at cage site compared to the 
control site. They also observed 
macro-benthos abundance 
was consistently higher at the 
site where low-oxygen and 
pollution-tolerant chironomids 
were the dominant group 
along with mollusks. Additional 
observations at Monastir Bay, 
eastern coast of Tunisia, Laguna 
de Bay, Philippines and Shirati 
bay, Lake Victoria, Tanzania 
revealed that cage culture 
influences the abundance and 
diversity of phytoplanktons 
(dinoflagellates, diatoms, 
cyanobacteria, euglenophyceae, 
coccolithophorides, and 
dictyophyceae) and macro 
invertebrates.

Conclusion
A mad rush for cage culture in 
reservoirs has already started 
in the country and if continued 
unabated, the situation might 
go out of control, leading to an 
environmental disaster, much 
greater in scale than the shrimp 
culture debacle of the 1990s. 

It must be borne in mind that 
our reservoirs support fisheries 
on which the livelihoods of 
thousands depend. While the 
expansion of the innovative 
sector may address the socio-
economic and nutritional 
challenges, the environmental 
challenges associated with 
cage culture still need to be 
identified and addressed, 
particularly since cage culture in 
the freshwater sector is still at its 
infancy. 

(The author is research scholar at 
College of Fisheries, CAU, Tripura. 
Views expressed are personal.)
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involves intensive management 
practices with 10-12 times more 
yield than traditional pond fish. 
At present, cage farming in 
India predominantly includes 
the farming of Sutchi catfish, 
Pangasius hypophthalmus 
and Nile tilapia, Oreochromis 
niloticus. On an average, cages 
(6m x 4m x 4m size) are stocked 
with 5000 fingerlings and allow 
them to grow for 8-10 months 
period with 3-5 ton production 
from each cage.

Cage culture versus 
Aquatic ecosystem
Cage aquaculture, though 
relatively new to the Indian 
inland aquaculture, brings in 
new opportunities for optimizing 
fish production from reservoirs. 
Generally perceived as a boon 
for increasing production, 
however the approach can as 
well turn out to be a harbinger 
of doom, if allowed to grow 
unchecked. 

Fish rearing in cages in natural 
freshwater water bodies raise 
several concerns despite 
the promise for high fish 
production. Water quality 
deterioration is one of major 

concern which may result from 
solid wastes such as un-eaten 
feed, faeces and mucus, soluble 
wastes especially phosphorus 
and nitrogen compounds etc. 
Over the time, these may cause 
environmental impacts such as 
eutrophication, algal blooms 
and changes in zooplankton 
community structure that 
ultimately affect local aquatic 
lives.

In cage culture, fish were entirely 
dependent on formulated diets, 
means application of a huge 
quantity of feed on daily basis. 
During initial stage, feeding 
rates are generally higher (5-
10%) later it is reduced up to 
3-4% per day, which means 
about 6-10 tonnes of feed 
goes into the natural system 
per cage per production 
cycle. Out of which relatively 
small portion of the organic 
matter and inorganic nutrients 
in feed applied to cages is 
transformed to fish biomass. It 
is estimated that for every ton of 
fish production in cage culture, 
132.5 kg of nitrogen and 25 kg 
of phosphorus are released into 
the environment. 

Furthermore, according to reports 

from Tilapia cage in Lake Cirata, 
Indonesia, 81-90 % of carbon 
is lost from the cages to the 
surrounding environment. 
For a reservoir where there is 
not much exchange of water, 
accumulation of these wastes 
potentially results in significant 
water quality deterioration. 
The possible consequences 
associated with excessive 
feeding regime includes 
discharge of particulate and 
dissolved nutrients through 
uneaten waste feed and 
excretory products. Fish feed 
are generally incorporated with 
several metallic micronutrients 
such as Zn, Cu and Cr to 
enhance fish growth. Moreover, 
there are several reports where 
Cu/ Pb-based antifouling paints 
are widely used to provide 
corrosion resistance to the 
metallic frames and accessories 
of cages. These metallic 
compounds are responsible for 
accumulation in fish may lead 
to biomagnifications in higher 
trophic levels.

Certainly, these anthropogenic 
conduct is going to impact the 
environment by causing anoxic 
conditions (due to organic 
enrichments) underlying the 
cages, thus alterations in 
the invertebrates/ benthos 
abundances and ultimately 
alter the natural flora and 
fauna. Undissolved particulate 
pollutants often lead to increase 
in biochemical oxygen demand 
(BOD), H2S, CH4 and NH4 and 
decrease the redox potential 
(Eh), dissolved oxygen (DO). 
Particulate matter additionally 
causes endogenous nutrient 
pollution of nitrogen and 
phosphorus, which not 
only increase the oxygen 
consumption of water but also 
lead to epidemic outbreaks 
of pathogenic organisms. 
Eutrophication caused by 
nutrient enrichment is also a 
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reactive”because the sugar 
(sucrose) increases the strength 
of the gel and can be used in 
preparing fruit candies. It is also 
a popular component of jellies. 
A popular Japanese sweet dish 
is mitsumame which consists of 
cubes of agar gel containing 
fruit and added colours. It 
can be canned and sterilized 
without the cubes melting. Agar 
is also used in gelled meat and 
fish products, and is preferred 
over gelatin because of its 
higher melting temperature and 
gel strength.    

In combination with other gums, 
agar has been used to stabilize 
sherbets and ices. It improves 
the texture of dairy products 
like cream, cheese and yoghurt 
because agar is not readily 
digested which adds less 
calorific value to food. It is used 
in vegetarian foods as meat 
substitutes.

In canned products of fish and 
meat processing industry, agar 
is used as a protective coating 

against the effect of metal 
containers and against shaking 
during transport of these 
products. Agar is also used as 
a clarifying agent in wines, beer 
and liquors. It is used as a laxative 
for chronical constipation and as 
drug vehicle in pharmaceutical 
industry and is used in the 
manufacture of ion exchange 
resins as an ion exchanger. 
Agar serves as aconstituent of 
skin creams and ointments in 
cosmetic industry and is used 
as finishing and sizing agentsin 
paper and textile industries.

Agar gels supplemented with 
nutrients can be used as the 
growth substrate to obtain 
clones or copies of particular 
plants. Meristems which are the 
part of the plant with actively 
dividing cells, usually the stem 
tips are grown in the gel until 
there has been sufficient root 
development and growth for 
them to be transplanted. An 
advantage of this system is that 
the plants can be cultured in a 
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sterile environment. Purified 
bacteriological agar is used in 
bacteria testing.

Carrageenan
Carrageenan is obtained from 
various red seaweeds belong-
ing to the families Gigartinace-
ae, Solieriaceaeand Hypneace-
aeand is a sulphated galactan 
polymer. It differs from agar 
mainly in its higher sulphated 
fraction and higher ash content. 
The back bone of the carrageen-
an polymer consists of 1, 3 and 
1, 4 linked D-galactopyranose 
units which vary in the degree 
and the location of sulphated 
esterification. Carrageenan can 
be separated into two fractions 
such as kappa carrageenan 
with branched polymer chain 
and iota carrageenan with lin-
ear polymer chain. Precipitation 
with potassium chloride sep-
arates kappa fraction which is 
soluble in hot water from iota 
fraction, soluble in cold water. 
Carrageenan is mainly extracted 
from Chondruscrispus, Gigar-
tinastellata, Iridaeasp, Eucheu-
masp and Kappaphycussp.

Carrageenan is mainly used in 
dairy products. When Kappa 
carrageenan is added to 
cottage cheese and ice cream 
at 0.01-0.04%, it preventswhey 
separation. The cocoa in 
chocolate milk can be kept 
in suspension by addition of 
similar amounts of kappa; it 
builds a weak thixotropic gel 
that is stable as long as it is 
not shaken strongly. Lambda 
or a mixture can also improve 
liquid coffee whiteners by 
preventing the separation of fat. 
The small containers of ultra-
high temperature sterilized milk 
found in the refrigerators of 
some hotels may have kappa 
added to prevent fat and protein 
separation. 

In food industry, carrageenan 

Pharmaceutical uses of alginates– www.artmolds.com

Introduction
Agar, alginate and carrageenan 
are the phycocolloids which 
are extracted from various red 
and brown seaweeds. They 
are non-crystalline substance 
with very large molecules, 
which dissolves in water to 
give a thickened (viscous) 
solution. They are water-soluble 
carbohydrates used to thicken 
aqueous solutions, to form gels 
(jellies) of varying degrees of 
firmness, to form water-soluble 
films, and to stabilize certain 
products, such as ice-cream. 
These phycocolloids find its 
application in a wide range of 
industry.

Agar
Red seaweeds belonging to the 
families of Gracilariaceae, Geli-
diellaceae and Gelidiaceae con-
tain agar as the major cell wall 
component. Agar is extracted 
from Gelidiumsp, Gelidiellaace-
rosa, Gracilaria edulis, G.crassa, 
G.foliifera, G.verrucosa, Ptero-
cladiaspand Ahenfeltia sp. Agar 
consists of chain of 9-B galac-
topyranoseunits linked in 1, 4 
bonds with a sulphatedL-galac-
tose. 

Agar is widely used in different 
ways due to its gelling ability 
and unique properties of these 
gels. Most of the agar produced 
is mainly used for the food 

application and some amount 
is used in bacteriological and 
other biotechnological uses. 
USFDA has classified agar as 
“Generally Recognized As Safe” 
(GRAS). Agar can withstand 
higher temperature so it is used 
in the baked goods industry, as 
a stabilizer and thickener in pie 
fillings, icings and meringues. 
Cakes, buns, etc., are often 
pre-packed in various kinds of 
modern wrapping materials and 
often stick to them, especially in 
hot weather but by reducing the 
quantity of water and adding 
some agar will reduce this 
problem.

Agar extracted from Gracilaria 
chilensis are called as “sugar 

Phycocolloids extracted from 
seaweeds and their uses

Kaleeswaran, V. and Judith Betsy, C.
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agent. Ammonium alginate 
wool is used as a filter for 
microorganisms for laminar flow 
hood.

In cosmetic, detergent and 
soap making industries, 
alginates serve as thickening 
and dispersing agents in the 
production of ointments, 
creams, liquid emulsions, 
lotions and tooth paste as 
well as an additive in hair dye 
and shampoos because of 
the ability of alginates to form 
films. Alginates increase the 
consistency of shaving creams. 
Alginates are used for making 
denture moulding sand fixatives.

In food industry, alginates 
improve the baking properties 
and they are constituent of 
baking emulsions. They are 
used to make sugar glazings 
and imitation fruits. Jelly 
products are made with water 
and insoluble alginates (calcium 
alginates).In many countries 
alginates are suggested as a 
gelation agent in marmalades 
and jams. Alginates are widely 

used in dairyproducts such 
as cheese, creams, milkshake 
mixed in chocolates, puddings, 
coldprepared pudding powder, 
soft cheese and custards.
Alginates are used as stabilizers 
in milk mixes and impart 
uniform viscosity and good 
whipping ability. In beverages, 
alginates act as clarifying agent 
for making wines andraw liquor 
of sugar and molasses and as 
foam stabilizers in beer.

Alginate film are used to extend 
the shelf life of meat and sausage 
products. Artificial casings 
with an alginate base have 
been developed for making 
small sausages particularly for 
vegetarians. Alginate gel is used 
for deep freezing of fish, meat 
and poultry products. 

In ceramic and leather 
industries, addition of alginate 
stabilizes the pigment and 
glazing suspensions to ceramic, 
porcelain and Chinaware as 
well as leather goods. Alginates 
find extensive application in 
textile industry, particularly as 

a thickening agent for printing 
dyes and paints that prevents 
smudging and promote quick 
drying and evenness of prints.

Conclusion
As per the available reports, 
India has 896 species of 
seaweeds comprising 455 
species of Rhodophyta, 228 
species of Chlorophyta and 
210 species of Phaeophyta 
and 3 species of Xanthophyta. 
If suitable culture methods 
are adapted, the production 
potential of seaweeds can be 
increased. Phycocolloids has 
found its place in food industry, 
beverage industry, cosmetics, 
drug, textiles industry etc. By 
providing suitable microcredit 
to fishermen or fisherwomen, 
the production of seaweeds can 
be enhanced which will directly 
benefit other industries thus 
improving the economy.

(The authors are working at Fisheries  
College and Research Institute, 
Thoothukudi. Views expressed are 
personal.)

Agar based jelly– www.snapguide.com

is also used in the preparation 
of condiment products, syrups, 
whipped creams, ice disserts, 
cheese etc and is used in the 
clarification of beer, fruit juices 
and other beverages. It improves 
the quality of wheat flour in 
spaghetti and parotta making. 
Carrageenan producers found 
that by combining various 
carrageenans with locust bean 
gum, konjac flour and starch, 
they can provide a variety of 
melting and non-melting gels 
and gel textures to meet the 
requirements of most of their 
clients. 

Conventional fruit jellies are 
based on pectin and a high 
sugar content to help set the 
jelly. But in a low- or non-calorie 
jelly the pectin is replaced with 
mixtures of kappa and iota 
carrageenan. Fruit drink mixes 
to be reconstituted in cold water 
contain sugar (or aspartame), 
acid and flavour. Addition of 
lambda carrageenan gives a 
pleasant mouth feel. Sorbet is a 
creamy alternative to ice cream 
with no fat; use of a mixed kappa 
and iota together with locust 
bean gum or pectin provides a 
smooth texture to the sorbet.

Low-oil or no-oil salad dressings 
use iota or kappa to help suspend 
herbs, etc., and to provide the 
mouth feel that is expected 
from a normal salad dressing. 
The low oil content of reduced-
oil mayonnaise normally gives a 
thin product, rather like a hand 
lotion; additives are needed 
to thicken it and to stabilize 
the oil-in-water emulsion and 
a combination of carrageenan 
and xanthan gum is effective. 
In hampreparation, brine 
solution is used in pumping 
and dispersing carrageenan 
to this brine solution after 
the brine salts are addedis 
known to improve the product 
qualitysince the carrageenan 
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binds free water and interacts 
with the protein and retains the 
soluble protein. 

There is a growing consumer 
demand for pre-cooked poultry 
products such as chicken and 
turkey pieces. Poultry processors 
were concerned about the loss 
of water during cooking and 
the loss in texture and eating 
quality. This was improved by 
injecting brine containing salt, 
phosphate and carrageenan 
into the muscle of the meat since 
the carrageenan binds water 
in the muscle and improves 
texture and tenderness.

When fat or salt is reduced, 
meat and poultry can suffer 
loss of tenderness, juiciness 
and flavour. Low-fat products 
formulated with phosphates 
and carrageenan can help 
to restore the juiciness and 
tenderness. Kappa carrageenan 
can replace half the normal fat. 
Iota carrageenan can be mixed 
with fresh ground beef and 
when cooked it provides fat-
like characteristics and moisture 
retention that make the product 
more acceptable.

Itis used as emulsifiers in cod 
liver oil and emulsions as 
granulation and binding agents 
to tablets, elixirs, cough syrups 
etc. It is used extensively in 
ulcer therapy and for diseases 
of blood vessels. It is used as 

stabilizer and thickening agents 
in toothpaste, skin ointments 
and solid air fresheners. Hot 
waterextracts of carrageenan 
is used inprinting designs with 
dye and act asfinishing and 
sizing agents. Carrageenan, also 
called “Painter Moss”has been 
usedin paint manufacturing as 
stabilizers for pigments. They 
are also good as film-forming 
agents.

Algin
Algin or alginic acid is a 
membranemucilage and a major 
constituent of all alginates. The 
various salts of alginicacid are 
termed ‘alginates’ (sodium 
alginate, calciumalginateetc). 
Algin is obtained from 
brown seaweed species 
such as Ecklonia,Macrocystis, 
Undariand Laminaria from 
temperate areas and Turbinaria, 
Sargassum, Cystoseiraand 
Hormophysa from the topical 
areas. 

Alginis used as emulsifiers in 
watery emulsions with fats, 
oils and waxes and used as 
fillers in the manufacture of 
tablets, pillsand as base of any 
ointments. An alginate gauze 
is used as a blood stopping 
plaster. Alginate forms a jelly 
in the stomach and produces 
saturated feeling in stomach 
and are considered as slimming 

Bacteriological agar– www.carlroth.com
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adversely affecting the breeding, 
spawning and feeding grounds 
of Hilsa in Chilika lake which 
were previously rich in Hilsa 
species.

Hilsa prefers to reside in 
brackishwater region due 
to presence of sub oxygen 
and relative low salinity, high 
turbidity, heavy siltation and 
rich growth of planktons 
which Chilika Lake persists. 
The dynamic hydro-biological 
regime of Chilika lake plays an 
important role in influencing 
salinity which falls during July 
till August acts as a stimulus for 
this Hilsa species to ascends 
to the river  confluence Daya,  
Bhargavi, Luna, Makara for 
breeding and feeding through 
Chilika lake. 

Two seasonal peaks of Hilsa 
species are observed in Chilika 
mostly during March onwards 
till October having two peak 
periods i.e. summer peak & 
monsoon peak. In Chilika Hilsa 
species are abundantly captured 
by the fishermen at Magarmukh 
of Central sector, Tinimuhani, 
Tuagambhari of Northern sector, 
lead channel and Arakhakuda 
area of Outer channel followed 
by the northern province of 
Nalabana bird island. The MSY 
(Maximum Sustainable Yield) 
oscillates around 11,500 MT 
(Jha et.al., 2005), the fish yield 
potential was estimated 27,153 
MT, (CIFRI, 2005). 

By analyzing and comparing 
the fish landing datas of last 
5 years in Chilika Lake and its 
five coastal districts such as 
Balasore, Bhadrak, Kendrapada, 
Jagatsinghpur and Puri district 
showed in (Figure 2): that 
hilsa species is depleting with 
little fluctuations particularly 
in Chilika Lake, it is sharply 
declined from 26.46 t (2014-
15) to 4.8 t (2017-18) while 
analyzing the catch data.

STATE SCANSMART AGRIPOST - FISHERIES

It also appears from the recent research findings that water 
temperature, fluctuations of salinity, turbidity of water, rain fall, 
breeding and feeding are some of the major influential factors 
for commencement of migration of Hilsa species into the lake. 
Maximum Global catch of Hilsa at present is about 50-60% that 
comes from Bangladesh and 15–20 % of contribution by India, 
20-25% by Myanmar and others 5-10% etc. Out of which the 
major contributions, 75% is from Bangaladesh rest is front India & 
Myanmar. Being the anadromous species Hilsa dwells in marine, 
brackish and fresh water environment presented as Figure 1.

Fig.2 T.ilisha species in Chilika Lake from 2001-02 to 2019-20

Rejuvenating Hilsa fish 
population in Chilka Lake 

Introduction
Out of three available species 
of Tenualosa namely ilisha, toli 
and Hilsa kelee the T. ilisha is 
the largest migratory capture 
in Chilika Lake. It has got its 
highest importance owing to 
its palatableness and delicious 
in taste and culinary properties. 
Hilsa is belonging to the family 
Clupidae, commonly observed 
in the river mouth in the eastern 
region of India and Bangladesh. 
It is a fast swimming euryhaline, 
anadromous fish of clupeidae 

2

family having cosmopolitan 
distribution in brackish water 
lagoon, estuaries and riverine 
environment where it migrates 
for breeding. 

In India, its distribution is ranged 
from Mahanadi, Brahmaputra 
estuary and upstream of 
River Ganga and Huguli etc. 
Mahanadi and its tributaries like 
Daya, Bhargavi, Makara etc. are 
the catchment areas of Hilsa 
species connecting to Chilika 
Lake. Though, the fish landing of 
this species was massive before 

Pradeep Kumar Mohapatra, Susanta Nanda, Saibala Parida and Pradeep Kumar Sethi 

one and half decades however, 
serious depletion was marked 
in the wild stock for various 
man made and environmental 
factors. 

Some of the major physical 
factors such as construction  of 
illegal “Khandas & Gherries” 
in Chilika, increasing of river 
siltation at the upstream and 
downstream, construction of 
barrage and embankments, 
effluents from agricultural and 
domestic runoffs. The changes 
of environmental ecosystem is 
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100 to 250 on lower part of 
arch. Presence of a dark blotch 
behind gill opening. Color silver 
shol  with gold purple. D-18 to 
12; A-18 to 23, Size-35cm to 
60cm, maximum weight-600gm 
to 2440gm.  

Collection of base line 
information

 y Current pattern of monsoon 
and winter run of Chilika 
ilishi from coastal waters 
into the lake (northern 
sector freshwater zone) for 
breeding.

 y  Information on seasonality 
of anadromous migration 
of ilishi, normal route of 
ascending migration, major 
fishing location in the 
deeper area (Tuanali) in front 
of Gambhari – Barakudi, 
area of juvenile abundance, 
major landing centres where 
Hilsa is landed.

 y Major fishing gears 
employed for catching of 
brood stock fishes and 
juveniles.

 y Major fishery season / 
months 

 y This interactive meeting is 
very important to gather 

basic information from the 
fishermen who are actually 
catching Hilsa fish during 
the fishing season. 

Results and 
Discussions
Length weight relationship 
(LWR):

For length and weight analysis, 
samples were collected from 
fish landing centres and inside 
the lake during lake monitoring 
from the fishing boats. Collected 
samples were caught by Khanda 
nets fixed barrier nets of mesh 
size (18 mm to 32mm) Drag 
nets of mesh size (12 mm). Then 
samples were transported to 

Fig. 4 Interaction with fishers at different fishing villages & sampling stations during survey regarding migration, breeding and fishing season 
of Hilsa 

 

Nursery Activities 
Depth Comparatively shallower depth near river-

estuarine margins above the congregation 
grounds 

Turbidity Comparatively low turbid areas (70-80 NTU) 

Temperature (°C) 29.8-30.8 

Salinity (ppt) <0.1 

DO (ppm) 4.8-6.8 

pH 7.9-8.40 

Chlorophyll (µg/l) 0.140-0.180 

the laboratory in thermo cool 
boxes with ice for measurement 
of length and weight and fish 
biology works. Total length 
(TL) and body weight were 
measured to the nearest 0.1cm 
and 0.01g respectively of the 
fresh samples. All total 126 T. 
ilisha fish samples were used to 
measure total length and total 
body weight for length-weight 
relationship LWR. The length-
weight relationship (LWR) was 
estimated by the equation W = 
aLb, where ‘W’ is body weight 
(g), ‘L’ is total length (mm), ‘a’ 
and ‘b’ are two constant.

The Length-Weight Relationship 
(LWR) is an important tool to 
analyze fish populations. Its 

If we go back to the year 1990-
2000, the Hilsa landing was 
registered less than 1.0 t during 
that time. But the (table-1) shows 
sudden hike after opening of 
the lake mouth during year 
2002-2003 registering 185.47 
t. followed by 170.78 t during 
2007-2008 and 68.65 t during 
2010-2011. Similarly, before 
removal of zero net khanda 
and gherries during 2017-2018 
in Chilika Lake, Hilsa landing 
was recorded 4.04 t, but after 
removal of the gherries and zero 
net, khandas during 2018-2019, 
it was 10.44 MT and also 9.21 
MT in 2019-20. The research 
finding reveals that in all five 
coastal district of Odisha coast, 
Hilsa catch is depleting also. 

Sampling stations
Hilsa sampling stations (Fig 
3) in Chilika lake (study site) 
comprising of 15 nos of 
sampling points. Starting from 
sea mouth to river confluence 
point i.e hilsa migration route 
into two sectors of equal 
distance by using GPS (Garmin-
Model:72H) and were taken for  
regular monthly sampling basis.

Biological data
Collection of Fish sample/
Morphometric Data collection/
field identification

In Chilika, three species of 
Tenualosa namely, Tenualosa 
ilisha, Tenualosa toli and Hilsa 
kelee are available in Chilika. 
Our target species for the study 
is T. ilisha. Fish samples from two 
major fish landing centers i.e. 
Balugaon, and Kalupadaghat, 
Magarmukh of central sector, 
Tinimuhani and Tuagambhari 
of northern sector, Nalabana 
area of central sector and lead 
channel area of Arakhkuda 
sector were collected every 
month with the help of fish 
landing data collectors of CDA. 

Besides, more a number of fish 
samples from Chandipur and 
Chandrabhaga landing centres 
for genetic comparison of 
Chilika hilsa were also collected 
during the study. Samples from 
outer channel sector which is 
the main migratory route for 
this species during lake ward 
migration were coming to 
Balugaon landing centre. Hence 
the samples collected from 
Balugaon, Kaupadaghat landing 
centre represented samples 
from all four sectors of the lake. 
The fresh sample materials were 
brought to WRTC laboratory 
in iced condition to record 
length–weight measurements 

and carryout dissection of 
the fish for other biological 
studies. Additional length-
weight measurements were 
also recorded in the field during 
sampling at the landing centers. 
Diagnostic characters and field 
identification keys for all three 
species have been provided to 
the JRFs.  

Morphometric 
characteristics:
The species has moderately 
compressed body, belly having 
30-33 scutes, a distinct median 
nose in the upper jaws, gill 
rakers fine and numerous about 
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Sl.no. District Year Remarks

2018-19to 
2019-20 (in 
MT)

2016-17 
to 2017-
18 (in MT)

1 Balasore 170.15 1218.083
Declining 
1047.933 MT

2 Bhadrak 403.11 692.71
Declining 

289.6 MT

3 Jagatsinghpur
822.39 913.25

Declining 

90.86 MT4 Kendrapada

5 Puri 421.5 807.25
Declining 
385.75 MT

Table 1: Comparative data of four years of five coastal districts.

Fig 3 Map of Study area and fixation of 15 sampling stations. 
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laid. It is an important aspect 
of the reproductive biology 
and assesses the potential 
stock of any fish. The variation 
of fecundity is very common in 
fish and the number of eggs 
produced by an individual 
female is dependent on various 
factors like size, age, condition 
and type of species of samples. 
Depending upon size of Hilsa, 
the fecundity varied from fish to 
fish. 

Gut content analysis
The gut content analysis was 
performed using the frequency 
of occurrence method. Gut 
content of T.ilisha revealed 
that Diatoms, Organic Debris, 
Algae, Copepods and  Mollusks  
formed the major constituents 
of food .

During the microscopic 
observation the food of  
T.ilisha that consisted mainly 
of Diatoms (32%), Organic 
debris (22%), Algae (18%), 
Copepods (16%) and  Mollusks 
(12%)  as mentioned in Figure 
8. Small portion of silt and 
sand particles of negligible 
amounts was also observed 
in the gut content  of T.ilisha. 
The maximum percentage of 
diatoms was found in the gut 
of T.ilisha followed by Organic 
debris, Algae, Copepods and 
Mollusks. Hilsa fish gut was 
comprised with Diatoms of 
Bacillariophyceae group that 
appeared as a dominant group.

Conservation and 
Management
The analysis of biological 
parameters in the present 
study has brought out some 
critical findings with regard to 
the current status of the stock 
of Hilsa (Tenualosa hilsa) in 
Chilika Lake. The most vital 
finding is that the species has 

already been facing the threat 
of overexploitation beyond 
its maximum sustainable yield 
level. The fishing gears used 
in the lake are targeting the 
fish with lesser length from 
150mm onwards i.e. mostly 
below the length at maturity. 
The present exploitation ratio 
being more than the optimum 
level indicated overexploitation 
of the stock of the species.

The management aspects of 
hilsa are very essential to ensure 
its sustainability. Conservation 
of the species is a key issue 
now a days as the fish catch is 
gradually decreasing in the lake. 
From our study we found that 
degradation of the spawning 
ground was due to adverse 
factors like excessive siltation 
in river mouth, dense fresh 
water weeds in northern sector 
particularly in river mouth area 
which is the spawning ground of 

Fig. 8  Compositions of  major food items  of  T.ilisha in Chilika lake

Hilsa. Migratory route is blocked 
by barrier nets (Khanda), bag 
nets and almi jal constraints the 
free movements of the breeders 
and juvenile fishes.

Management options of the 
Hilsa fishery are as follows:

I. Regulation of mesh size of 
the fishing gears.

II. Ban of juvenile fishes 
(<150mm) and enforcement 
of fishing regulation 
restricting mesh size 
(>120mm) of fishing gear.

III. Improvement of spawning 
ground and breeding 
grounds.

IV. Migration route is free from 
the obstacles i.e. no nets 
used in the migratory path. 
Fishing regulation law under 
joint co-ordination of CDA 
& Director fishery/Central 
Govt. should impose laws 
with penal provisions.

application range from simple 
estimates of an individual’s 
weight to indication of fish body 
& fish length. The growth features 
of a commercially important fish 
species, i.e. Tenualosa ilisha 
(local name “Ilishi”) was studied 
in the Chilika lake. In total, 126 of 
T.ilisha samples were measured 
with their total length during 
the study period of April, 2018 
to March 2020. Length-weight 
relationship (LWR) of Tenulosa 
ilisha also estimated and the 
equation found y = 6E-06x3.058 
(n=126) for both male & female 
(Figure 5), y = 8E-06x3.026 
(n=45) for male (Figure 6) and y 
=6E-06x3.069 (n=81) for female 
samples (Figure 7). Here the 
computed growth coefficient 
(b) was 3.058, 3.026 and 3.069 
where the regression coefficient 
(r2) was 0919, 0.923 and 0.917 
for male & female, only male and 
female samples respectively. 
The b value is 3.058 of the 
present study which is close to 3 
shows isometric growth. 

Fecundity
Fecundity of Chilika Hilsa 
ranging from 353mm to 515mm 
was studied. The total number 
of eggs was found to range from 
3.9 lakhs to 11.20 lakhs. Mature 
species went for breeding after 
one year which usually comes 
after monsoon wave as stated 
earlier. Juvenile  grows to big 
size i.e. 12-14mm in about 6-10 
weeks become  Jhatka (Hilsa 
juvenile), which may migrate 
towards estuaries and offshore 
area for growth and maturity in 
order to continue the breeding 
propagation cycle. These are 
the relative factors that stimulate 
to continue the reproduction 
aspects. The counting of ova in 
the stereoscopic research micro 
scope fitted with NIS software. 
Fecundity is expressed as the 
number of eggs present in the 
ovary that are expected to be 

Fig.5   Length Weight Relationship (LWR) of T. ilisha for both male & female samples

 Fig. 6    Length Weight Relationship (LWR) of T. ilisha for  male  samples

 Fig. 7  Length Weight Relationship (LWR) of T. ilisha for female samples
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PEF - a novel processing 
technology for seafood 
preservation

Introduction
Food preservation technologies 
are mainly based on the 
prevention of microbial growth/
inactivation. Inhibition of 
microbial activity in foods is 
done by altering the intrinsic and 
extrinsic factors which influence 
the growth and survival. In such 
case, the few microorganisms 
will not be destroyed and can 
still be metabolically active 
and viable if transferred to 
favourable conditions. In recent 
years, several technologies 
have been explored which have 
the capability of inactivating 
microorganisms at ambient or 
lower temperatures and have 
significant impact on quality.

Pulsed electric field (PEF) is one 
of the non-thermal innovative 
techniques used for food 
preservation among other 
relevant novel technologies such 
as high-pressure processing 
(HPP). PEF technology has been 
presented as advantageous 
in comparison to, for instance, 
heat treatments, because it kills 
microorganisms while better 
maintaining the original colour, 
flavour, texture, and nutritional 
value of the unprocessed food.

PEF is a processing technology 
that uses short pulses of 
electrical energy at high 
voltage delivered through a 
material placed between 2 
electrodes. The application of 
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short electrical pulses at high 
voltages enables the control of 
thermal effects to remain low, 
making it different from those 
of thermal electrical-based 
techniques, such as ohmic 
heating, and moderate electrical 
field. These characteristics make 
PEF a promising technique 
for disrupting biological cells 
in the food matrix without 
any detrimental effect on the 
attributes of food products. 
The utility of PEF in the food 
industry is gaining reputation, 
being considered as an 
innovative food processing 
system appropriate for the pre-
treatment of liquid and semi-
solid edible products. However, 
application is restricted to 

Srinu Rathlavath and Bhargavi Priyadarshini

V. Declaring sanctuary for 
Hilsa spawning & breeding 
area like Tinimuhani area 
& Magarmukha as nursing 
grounds. 

VI. Successful management 
system is often defined 
in terms of biological, 
economical and social point 
of view to conserve the 
vulnerable species.

VII. CDA & Directorate fishery 
should declare Hilsa species 
as “Flag ship species” for 
entire estuary, brackish & 
freshwater ecosystem in 
Chilika Lake.

Conclusion:
Since last 5 decades lots of 

change has occurred basing on 
environmental, physiological 
and genetically characterization.  
Present research study basing 
on morphological and genetical 
aspects will be more specific and 
precise eliminating the previous 
errors. Since no further noted 
research work was done after 
seventies, it is highly essential 
to revisit the identification and 
stock characterization of Chilika 
Hilsa on the basis of present 
scenario. 

However the breeding migration 
of Hilsa fishery still needs further 
investigation for conclusive 
findings. This present research 
study on Chilika Hilsa will 
definitely help the management 

authority to improve the stock 
of the said species, further more 
it will also help to improve the 
socioeconomic condition of 
the fishermen of Chilika in a 
significant manner. Present 
study can be considered as 
the first baseline information 
on the management of Chilika 
lake Hilsa Fishery which can be 
followed in other ecosystem of 
similar category.

So far the genetic variation 
aspects of T.hilsa species are 
concerned, the findings of the 
genetic research study indicate 
that “Genetic stock of T.hilsa 
is interconnected between 
the locations of Chandipur, 
Astarang and Chilika Lake. Gene 
sequence analysis would not 
discriminate the interspecies 
variability of T.hilsla, T.kelle 
& T.tolli and possible cause 
of similarity may be due to 
interspecific mating within these 
three species, common ancestry 
or genetic mutation.

(The authors are  working in  Wetland 
Research & Training Centre, CDA, 
Barkul, Balugaon, Odisha. Views 
expressed are their personal.)

STATE SCANSMART AGRIPOST - FISHERIES



36 37

TECHNOLOGY & INNOVATIONSMART AGRIPOST - FISHERIES

products with low electrical 
conductivity and no air bubbles 
in order to avoid the dielectric 
breakdown. Despite numerous 
researches on the principle 
and the applications of the PEF 
to various products, including 
alcoholic beverage, eggs, and 
dairy products, there is still a 
need to better understand the 
applicability of this emerging 
technology in meat and fish 
industries.

The principles of 
pulsed electric field
The basic principle of the PEF 
technology is the application 
of short pulses of high electric 
fields with duration of micro- to 
milliseconds and intensity in the 
order of 10-80 kV/cm. PEF affects 
biological cells resulting in 
specific structural modifications 
and cell membrane disruption. 
There is a field threshold value 
of about depending on the cell 
type (e.g. microbial, plant or 
animal), that when it is exceeded, 
the electro-compressive force 
induces a local dielectric 
breakdown of the membrane 
resulting in the creation of a 
pore, which can then work as 
a conductive channel.  If the 
cell membrane is disrupted, 
intracellular contents leak out 
with the consequent loss of cell 
metabolic activities. PEF lethal 
impact will depend on different 

factors as the electricfield 
strength (EFS), treatment time, 
microorganism type, treatment 
temperature and the medium 
characteristics. In general cells 
in their exponential growth 
phase are more susceptible to 
PEF treatments than in lag or 
stationary phase. The treatment 
can be carried out at ambient, 
sub-ambient, or slightly above 
ambient temperature.

System components
The PEF processing system is 
composed of a high voltage 
repetitive pulser, a treatment 
chamber, a cooling system, 
voltage and current measuring 
devices, a control unit, and a data 
acquisition system. A pulsed 
power supply is used to obtain 
high voltage from low utility 
level voltage, and the former is 
used to charge a capacitor bank 
and switch to discharge energy 
from the capacitor across the 
food in the treatment chamber. 
The treatment chamber contains 
the fundamental electrodes 
between which there is a space 
to place the food to be treated. 
Energy from the power source 
is retained in the capacitor 
and is discharged through the 
treatment chamber to induce 
an electric field in the food 
material. 

After processing the product 
is cooled, if necessary, packed 

aseptically, and then stored 
at refrigerated or ambient 
temperatures depending on the 
type of food. 

Application of PEF in 
seafood products

Tenderization of 
meat
PEF processing has the potential 
to enhance cell disruption, 
presents an environment 
friendly and energy efficient 
tenderization technique that 
could be applied to muscles 
for cost effective alterations to 
the muscle cell structure. This 
processing does not cause side 
effects like severe structural 
and oxidative changes, and 
off-flavour development. 
Further, it does not generate 
environmental hazards and 
there is no evidence of toxicity.
PEF treatment of meat helps in 
tenderization process through 
early activation of calpains by 
release of calcium ions from cell 
organelles due to enhanced 
membrane permeability. 
Troponin-T and desmin are 
important structural proteins 
of the muscle and their post-
mortem degradation has 
been associated with the 
loss of myofibrillar integrity 
and is considered markers of 
myofibrillar protein degradation 

Fig 1: Compression and possible breakdown by pore formation of a biological cell subjected to a pulsed electric field treatment (E).Ec is the 
critical electric field.

and meat tenderization. 
The tenderization effect was 
observed in PEF at10 kV, 90 Hz 
for meat and meat products. 

Effect of electric field 
on micro organisms
At high electric field strengths 
(>20 kV/cm), PEF has been 
shown to be lethal to many spoil-
age and pathogenic bacteria at 
or near atmospheric tempera-
ture. The preservative poten-
tial of the technology has been 
studied under commercial con-
ditions on the microorganisms 
of public health importance, 
such as Salmonellatyphimurium, 
Staphylococcus aureus, Esche-
richia coli and Listeria monocy-
togenes, achieving log reduc-
tions of 2.0–4.2, 0.5–4.0, 1.5–3.3, 
and 0.6– 1.5, respectively, de-
pending on processing condi-
tions and food type. Sufficient 
microbial inactivation depends 
on the properties of food matri-
ces and intensity of the pulses in 
terms of energy, field strength 
and number of pulses applied 
on the bacterial strain under 

study.

Super cooling
Super cooling is defined as 
the process of lowering the 
temperature below the usual 
freezing point of a product 
without the formation of ice 
crystals. Since ice crystal 
formation leads to the 
denaturation of protein by 
disrupting the cell wall, there 
is need to minimize the size 
of ice crystal formation. PEFis 
a promising technology to 
improve the freezing processes 
when applied in combination 
with oscillating magnetic field 
to vibrate water molecules 
andinhibit sudden ice 
nucleation.

Salting and drying of 
meat products
Pre-treatment of meat at3 kV/
cm has improved salt and 
nitrite diffusion processes in 
brined pork products. It has also 
been observed that applying a 
treatment of 3 kV/cm and 5 kJ/kg 
to pork shoulder increased the 

weight (water) loss by 25% after 
350 h of drying (at 8 °C and 95% 
relative humidity), as compared 
to non-treated samples.

Conclusion
PEF is an innovative non 
thermal processing technology 
which has a wide potential for 
preserving food products by 
inactivating the microorganisms, 
helps in tenderizing the meat 
and moreover reduces the 
effects of ice crystal formation. 
It is an energy efficient and 
environmentally friendly method 
where the processing time is 
in seconds. Further studies on 
optimization of techniques for 
different fish based products 
could be considered in future 
research.
(The authors are Assistant Professors 
in the Department of Fish Processing 
Technology, College of Fishery 
Science–Pebbair, Wanaparthy, 
Telangana and Department of 
Fish Processing Technology & 
Engineering, College of Fisheries, 
Lembucherra, Agartala, Tripura 
respectively. Views expressed are 
personal.)
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Fig 2: Schematic representation of pulsed electric field (PEF) processing system which generates exponential decay pulses, including different 
configurations of electrodes (parallel, co-axial and co-linear).
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Introduction 
Krills may be small creatures 
found in world ocean but play 
important role in the ecosystem. 
They are near bottom of food 
pyramid, feed on phytoplankton 
and zooplankton. Antarctic krill 
are keystone species found 
in Antarctic Ocean. Today 
commercial fishing of krill is 
done in Southern ocean. Most 
krills caught are used as fish 
feed in aquaculture or as bait 
in fishing.  They are used by 
pharma industry. Krills or okiami 
are eaten in Japan and parts 
of Russia. Krill tastes similar to 
shrimp, though more salty and 
stronger. Their exoskeleton has 
concentrated form of fluoride 

which is removed before 
human consumption. Antarctic 
krill benefits are more known 
and Antarctic pure krill oil is 
considered to popular.

The main advantage of krill oil 
is that the omega-3 fatty acids 
in it are easier to be absorbed 
by your body. This is because 
the omega-3 fats are in the form 
of triglycerides in fish oil, while 
it is form in a double-chain 
phospholipid form in krill oil. 

Health benefits of 
Krill oil
The two simple ways to have a 
healthy body are to increase the 
intake of omega-3 fatty acids 
and also to increase the levels of 

antioxidants in your body. Krill 
oil is an excellent source of both 
these components and hence is 
found to show immense health 
benefits to human beings. 

Anti-inflammatory 
effects
Inflammation is considered to 
be a defense mechanism of your 
body against microbes, diseases 
and injury. Omega-3 fatty acids 
are a well-known for their natural 
anti-inflammatory power.  Krill 
oil is high in Omega-3 fatty acids 
and antioxidants. Studies reveal 
that krill oil has potent anti-
inflammatory properties that 
help in inhibiting inflammatory 
symptoms in people suffering 

Health benefits of krill oil
V. Vijayarahavan, V. Alamelu, R. Rajeshkannan, S. Vimaladevi and S. Balasundari
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Krill oil, a super source of omega-3 fatty acids is obtained from krill (Euphausia 
superba), which is a crustacean similar to shrimp. It offers the same health 
benefits that you get from fish oil.

from chronic inflammation. 
It has been found that krill 
oil produces protectins and 
resolvins, which are compounds 
that help in suppressing 
inflammation before your 
tissues are damaged. The anti-
inflammatory effects of krill oil 
make it very effective in treating 
inflammation related disorders 
like arthritis. 

Reduces cholesterol
According to studies, krill 
oil helps in managing the 
lipid levels in people having 
hyperlipidemia, a condition 
characterized by increased 
levels of triglycerides or both. 
Krill oil was found to reduce 
the levels of triglycerides, bad 
cholesterol or LDL and total 
cholesterol, to a considerable 
amount.  At the same time it 
helped in increasing the good 
cholesterol or HDL levels. 

Cardiovascular health
It has been found that omega-3 
fats have a protective effect 
on your heart. One of the 
main contributors of heart 
diseases is high cholesterol. The 
omega-3 fats in krill oil helps in 

reducing cholesterol levels and 
triglyceride levels. In addition 
to controlling cholesterol levels, 
omega-3 fats also helps in 
preventing heart diseases by 
preventing cardiac arrhythmia, 
preventing deposition of fat 
in your arteries, preventing 
blood clots and reducing 
inflammation. 

Lowers blood 
pressure
According to The American 
Heart Association, omega-3 
fatty acids are effective in 
reducing high blood pressure. 
Since krill oil is rich in omega-3s, 
consuming it regularly is helpful 
in preventing hypertension. 
However, before using krill oil 
as a remedy for high blood 
pressure, it is important to seek 
the advice of your doctor.

Diabetes
Krill has been found to be 
effective in lowering blood 
sugar levels and in improving 
insulin resistance. According 
to a study issued in Diabetes 
Research, the regular intake of 
omega-3 supplements helped 
in improving insulin sensitivity 

in people suffering from type 
2 diabetes. Krill oil helps in 
improving liver health in diabetic 
people, which in turn ensures 
the proper breaking down of 
fats, sugars, and proteins so that 
they do not cause blockage in 
your bloodstream.

Premenstrual 
syndrome (PMS)
It is common for most 
women to experience many 
kinds of emotional and 
physical discomforts during 
menstruation. Dysmenorrhea 
or severe uterine pain is one 
of the many symptoms of PMS 
that can affect the daily activities 
and needs medication. Studies 
reveal that krill oil is effective 
in relieving dysmenorea and in 
reducing the other symptoms of 
Premenstrual syndrome.

Weight loss
A study published in Nutrition 
& Metabolism, revealed that 
the consumption of krill oil 
supplements had a major 
impact on appetite and the 
accumulation of fat. The study 
was conduction on rats and the 
results showed that krill oil has 
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Source: https://en.wikipedia.org/wiki/Krill

Source: https://www.naturalproductsinsider.com/sports-nutrition/krill-oil-
research-shows-benefits-athletes

Source: https://www.amazon.com/
Antarctic-Softgels-Astaxanthin-Supplement-
Laboratory/dp/B07GSGWZMB
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the power to ease metabolic 
problems that are associated 
with obesity. Omega-3 fats 
are found to be beneficial in 
helping you lose weight. Krill oil, 
being a rich source of omega-3 
fatty acids can therefore aid in 
weight loss.

Brain health
The deficiency of Omega-3 
fatty acids is considered to be a 
main factor that leads to many 
psychological and neurological 
problems, such as Alzheimer’s 
disease and other degenerative 
disorders. Studies show that the 
intake of essential fatty acids like 
DHA and EPA helps in improving 
memory, cognitive skills and 
rate of learning to a great extent. 
When it comes to omega-3 fats, 
krill oil is considered to be the 
best option available. Krill oil 
is also considered good over 
depression and anxiety. 

Attention Deficit 
Hyperactivity 
Disorder (ADHD)
Krill oil is considered promising 
over relieving attention deficit 

hyperactivity disorder (ADHD) 
symptoms. Fatty acid profile of 
krill oil is different from that of 
fish oil and considered better 
for ADHD over fish oil. Omega 
3 composition of krill oil is 
beneficial for ADHD. Scientific 
research on krill oil and ADHD is 
still not conclusive.

Stronger bones
Studies show that the increased 
intake of omega-3 fats, 
especially DHA is helpful in 
increasing bone mass and in 
strengthening bones. Krill oil, 
which is a good source of DHA 
and EPA, can help in preventing 
osteoporosis, a condition 
that causes the thinning and 
weakening of bones, making 
them prone to fractures. EPA is 
found to increase the levels of 
calcium in your body, which in 
turn helps in making your bones 
strong and healthy.

Boosting immune 
system
Krill oil has been found to help 
in boosting the immune system 
because of the presence of 

high concentrations of DHA and 
EPA in it. This oil is beneficial 
in reducing inflammation 
and in fighting off infections 
and pathogens that cause 
various diseases. Moreover, 
the antioxidants in krill oil, like 
astaxanthin also contribute 
to a strong immune system 
and better disease fighting 
capability.

Skin health
Krill oil also offers several 
benefits to your skin as well. The 
high levels of the antioxidant 
Astaxanthin helps in fighting 
free radicals and in eliminating 
the oxidative damage caused 
by these free radicals to your 
body. Oxidative stress to your 
cells caused by free radical 
can lead to premature aging. 
Antioxidants found in krill oil 
can help in preventing the signs 
of early aging such as wrinkles, 
fine lines and dark spots and 
leave your skin looking soft, 
smooth and young. Krill oil also 
helps reduce and cure acnes.

Healthy hair
In addition to offering various 
kinds of health benefits, krill oil is 
also helpful in keeping your hair 
healthy and lustrous. Omega-3 
fatty acids are highly essential 
for maintaining healthy growth 
of hair. The omega-3 fats in krill 
oil are found to be effective 
in making your hair follicles 
strong and in moisturizing your 
scalp, thus preventing dry scalp. 
Since these essential fatty acids 
contribute to the re-growth of 
cells, they are very useful in 
preventing damage of hair and 
hair loss.

(The authors are working at Dr. MGR 
Fisheries College and Research 
Institute, TNJFU, Thalainayeru, 
Nagapattinam. Views expressed are 
their personal.)
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Side effects, risks and interactions of krill oil
 y Krill oil has been associated with only a few side effects. People 

who are allergic to shell fish may develop allergic reactions 
while consuming krill oil. 

 y Some of these reactions include shortness of breath, bloating, 
difficulty swallowing, and skin rash. Acid reflux, heartburn, gas, 
diarrhea or bloating may also be experienced by some people.

 y People having bleeding disorders should talk to their doctor 
before using krill oil. It is recommended to stop the usage of 
krill oil two weeks prior to surgery, as it can cause slow clotting 
of blood. 

 y Pregnant or nursing women should also consult their doctor 
before krill oil dangers.

 y Those who are on regular medications should talk to their 
doctors before taking krill oil supplements. Krill oil increases the 
risks of bleeding and may interact with anti-coagulant and anti-
platelet medications. So if you are on blood thinning or anti-
coagulant medications make sure to be very cautious when you 
are taking krill oil supplements.

The National Fisheries 
Development Board (NFDB) 
will set up a regional centre in 
Assam with an investment of 
Rs50 crore.

In his announcement on 
Tweeter, the Fisheries Minister 
of Assam, Parimala Suklabaidya 
said, “ With the first initiative 
towards the establishment of 

regional center for National 
Fisheries Development Board, 
Northeast India & especially 
Assam moves a step closer to 
take the production, trade & 
research for the development of 
the sector to another level”.

The State cabinet has approved 
30 bigha government land at 
Amingaon for setting up the 
regional center.

Among other facilities, one 
state-of-the-art brood bank 
will be set up. The brood bank 
will provide quality seed to the 
farmers, thereby increasing fish 
production in the State. It will 
also cater to the whole needs of 
North East region.

Andhra Pradesh stood first in 
production of fish and prawns 
with 71 per cent of share in aqua 
production, announced Minister 
for Fisheries S Appala Raju.

Accompanied by Collector 
R Muthyala Raju and MLA M 
Prasad Raju, he visited lands 
suitable for setting up of 
Aqua University at a cost of Rs 
500 crore at Biyyaputippa of 
Narsapuram mandal. 

NFDB will set up regional center in Assam

AP Aqua university project on fast track
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Speaking on the occasion, the 
Minister said that the state has 
achieved the distinction of 
being on the top of the aqua 
production in the country 
because of coordinated efforts 
of the farmers of aqua industry. 

Aqua farmers need not worry 
about permissions and the same 
would be given in two weeks. 
The state government has 
extended a subsidy of Rs 750 
crore to aqua farmers towards 

power supply, he said.

Come 2021, the State 
government is likely to set 
the foundation for an aqua 
university at Narsapuram in 
West Godavari district. 

The institute is expected to 
cater to the needs of the 
aqua industry in the state, 
which requires nearly 4,000 
postgraduates in fisheries 
science, 12,400 graduates 
and 22,000 diploma holders 
in the stream by 2030, said 
state fisheries minister Seediri 
Appalaraju. At present, the state 
has only one fisheries institute—
the College of Fisheries 
Science at Muthukur in Nellore 
district. The college annually 
produces 40 graduates and has 
produced only 600 graduates 
so far, the minister added. The 
government has taken up the 
aqua university project as top 
priority, the minister said, as it is 
not possible to reach the 2030 
target of skilled manpower 
from the existing institute.
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Telangana Animal Husbandry 
and fisheries Minister Talasani 
Srinivas Yadav announced that 
the Fisheries Department will 
soon introduce 150 Mobile 
FishOutlets on a pilot basis, 
one each in the division of 
Hyderabad city. 

Talking to newsmen after 
inaugurating the Sub Regional 
office of the Marine Products 
Export Development Authority 

(MPEDA) at Masab Tank here, 
Mr Yadav said that there was few 
fish markets in the city.

To increase the immunity during 
the COVID-19 pandemic, the 
doctors also suggested to 
fish. Keeping in view of this 
and growing demand, the 
government has decided to 
introduce 150 Mobile Fish 
Outlets in the city on a pilot basis. 
Later it would be introduced 

across the state including in 
tourist places and highways, the 
Minister added.

He stated that the TRS 
government under the 
leadership of K Chandrashekar 
Rao has taken up several 
initiatives including free supply 
of fish seed for the development 
of fisheries in the state. About 
5 lakh farmers are dependent 
on fisheries in the state, he 
said, adding that the MPEDA 
would be useful to them to get 
training and skill development 
in fisheries.

The Minister also assured that 
the state government would 
extend all help to the MPEDA. 
MPEDA Chairman KS Srinivas 
expressed his gratitude towards 
the Telangana government for 
allotting a building to open its 
Sub-Regional office here though 
the headquarters was in Cochin.
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Fisheries Dept to introduce 150 mobile fish outlets in 
Hyderabad

Goa Chief Minister Pramod 
Sawant announced an action 
plan to boost fishing and 
said Rs 163.1 crore had been 
proposed for the state in the 
current financial year under the 
Centre’’s Atmanirbhar Bharat 
plan.

The state will provide Rs 48.58 
crore out of this, the CM said.

Sawant’’s announcement comes 
in the backdrop of Prime Minister 

Narendra Modi announcing 
the Pradhan Mantri Matsya 
Sampada Yojana (PMMSY), 
which aims to bring about a 
‘’Blue Revolution’’ through 
sustainable and responsible 
development of the fisheries 
sector.

Taking to Twitter, the CM said, 
“State plan action includes 24 
beneficiary oriented schemes 
of which nine schemes are 
towards development of inland 
fisheries and aquaculture 
including technology infusion, 
such as construction of brackish 
water ponds, construction of 
Biofloc ponds, Recirculatory 
Aquaculture System (RAS) Open 

sea cages, Reservoir cages etc, 
15 schemes under Post Harvest 
Management, marketing and its 
infrastructure and development 
of Deep sea fishing.”

“Under non-beneficiary 
components, three schemes 
have been proposed which 
include engaging of 20 Sagar 
Mitra for multipurpose support 
services and construction of 
state of art Wholesale Fish 
Market,” he further tweeted.

Out of the outlay of Rs 163.1 
crore, the Centre’’s share is 
82.87 crore, the state will give Rs 
48.58 crore while Rs 3.62 crore 
will be beneficiary share. PTI 
RPS BNM BNM

 Rs 163 cr plan for Goa fisheries sector

The Marine Products Export 
Development Authority (MPEDA) 
is set to work with the Cochin Port 
Trust (CPT) to modernise Cochin 
Fisheries Harbour at a cost of Rs 
140 crore.

A special purpose vehicle (SPV) 
is being launched to implement 
the development plans.

MPEDA Chairperson K. S. 
Srinivas signed a memorandum 
of understanding (MoU) with 
his CPT counterpart A. M. 
Beena and the funds for it will 
be raised from various Central 
government schemes.

The 1928-founded CPT runs 
the harbour which facilitates the 
berthing and landing of more 

Khalsi is a horseshoe-shaped 
floodplain wetland that is 
connected to the River Jamuna 
in Nadia District of West Bengal. 
Around 300 Member Fishermen 
Cooperative Society manages 
the fisheries in the beel along 
with the involvement of 157 
active fishers.

Under the leadership of Dr. 

than 500 vessels.

Commissioned in 1978, the 
harbour has a daily average 
landing of 250 tonne fish.

The MPEDA-CPT agreement 
will see a host of infrastructure 
facilities which include air-
conditioned auction halls, 
besides a packing hall and bays 
for loading and unloading.

It will also have an ice plant, a 
reverse osmosis plant and a 
rainwater harvesting system 
besides automation equipment 
such as tripods, conveyor belts 
and pallet jacks for easier and 
better movement of fish within 
the harbour.

Electrical substations, an effluent 
treatment plant, a retail market, 
fish-dressing unit and net-
mending area, besides offices, 
dormitories, a food court, 
canteen, drivers’ waiting area 
and parking lots for vehicles will 
also be part of the harbour.

B.K. Das, Director, ICAR-Central 
Inland Fisheries Research 
Institute, Barrackpore, Kolkata, 
an Ornamental Cluster has been 
developed in the beel area.

Keeping in view the increasing 
market demand, the cluster 
has been developed for 
ornamental fish in Kolkata. The 
Khalsi Beel Cooperative Society 
selected a 25 Scheduled 
Caste Fisher Women Group 
for the ornamental cluster 
development. The women were 
trained on ornamental fish 
keeping and breeding.

During the Meeting organized 

Srinivas pointed out that the 
MPEDA had proposed to the 
Centre in February this year 
to renovate 25 select fishing 
harbours across the country and 
the DPR (detailed project report) 
for Kochi was readied with Ernst 
and Young as the consultants.

“These 25 major fishing 
harbours contribute a lion’s 
share of landings in the country 
for export. At present, India’s 
value addition of marine 
products is a mere 5 per cent. 
We must increase it manifold 
given that the figure for South-
East Asian countries is 50 per 
cent,” said Srinivas.

The MPEDA’s pact with CPT 
comes when India has 50 major 
and 100 minor fishing harbours 
together contributing 65 per cent 
in quantity and 45 per cent in value 
of the country’s seafood exports.

The MPEDA formed in 1972 
under the Union Ministry of 
Commerce is a coordinating 
agency with Central and state-
level establishments engaged 
in fishery production and allied 
activities.

on 20th September, 2020, Dr. Das 
distributed the Ornamental Fish, 
Fish Feed and other accessories 
along with FRP Tanks to the 
fisher women beneficiaries.

Dr. Das also urged the women 
group for developing the skill 
of ornamental fish keeping and 
breeding for their livelihood 
improvement.

The Institute also organized the 
On-farm Training Programme 
for the “Women Fishers on 
Ornamental Fish Farming” for 
their skill up-gradation with a 
practical demonstration during 
19th to 21st September, 2020.

Rs 140-cr MoU inked for modernising 
Cochin Fisheries Harbour

ICAR-CIFRI establishes Ornamental Fish Farming Unit for SC 
Women Fishes of Khalsi Beel, West Bengal
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The ICAR-Central Inland 
Fisheries Research Institute, 
Barrackpore, Kolkata under 
the National Mission for Clean 
Ganga (NMCG) Programme 
carried out the ranching of 
more than 3,20,000 advanced 
fingerlings of Rohu (Labeo 
rohita), Catla (Catla catla), 
Mrigala (Cirrhinus mrigala), and 
Calbasu (L. calbasu) in river 

Ganga at Farakka, West Bengal 
on 23rd September, 2020 and 
Sahebganj, Jharkhand on 24th 
September, 2020, respectively. 
The live Hilsa average size of 350 
gm were tagged and ranched 
for understanding the migratory 
path in the middle stretch of the 
river Ganga from Prayagraj to 
Farakka, West Bengal. 

During 2019-20, more than 
3,000 adult Hilsa were ranched 
at the upstream of Farakka 
barrage and two tagged live 
Hilsa were caught at Ballia, Uttar 
Pradesh. The activities were 
carried out by following the 
measures to contain the spread 

of COVID-19 Pandemics for re-
establishing the indigenous fish 
population and enhancing the 
livelihood of the fishermen of 
River Ganga.

Shri D.S.G.S.S. Babji, Executive 
Director, NTPC, Farakka, West 
Bengal; Dr. B.K. Das, Director, 
ICAR-CIFRI, Barrackpore, 
Kolkata; Shri R.K. Singh, 
Superintending Engineer, 
Farakka Barrage Authority and 
Shri Sanjeev Kumar, Assistant 
Director, IWAI were present 
as the Special Guests on the 
occasion.
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Carp Seed ranching and Hilsa tagging in River Ganga 
for conservation and restoration of Fish

With high running mortality and 
spread of white feces diseases, 
shrimp farmers in West Bengal 
are resorting to panic harvest. 
Even shrimps below 10gm are 
being harvested. It has caused 
financial loss to the farmers.

Overall 30% stocking was 
reported in the first season 
(February to April period) while 
about 40% more stocking was 
reported during the second 
season (between June to 
August). Overall 70% stocking 
was reported this year.

However, due to heavy rains 
and  temperature fluctuation,  
low salinity in the ponds wae 

reported. The change in the 
environment led to the spread 
of disease and high mortality.

“The white feces disease and 
early mortality have worried 
shrimp farmers in West Bengal. 
Several farmers are going for 
panic harvest. Even people are 
harvesting shrimps below 10 
gram. Farmers were expecting a 
good crop in the second season. 
But, the spread of disease have 
made the farmers to rethink 
about the shrimp farming in 
coming years,” said Manas 
Kumar Sau, Area Manager (West 
Bengal), Neospark Drug and 
Chemicals Pvt Ltd.

Though shrimp prices are fairly 
good this month, yet farmers 
are not benefitting from it. Price 
for 100 count remains at Rs 210 
while price for 50 counts is Rs 
520 (on 6th October 2020) . Due 
to lack of cold storage facilties, 
farmers are forced to sell their 

produce at a price fixed by the 
local expoerters and traders.

“Lockdown has brought 
difficulties to the farmers. 
Shortage of technicians at farm 
sites, lack of labour, White Feces 
Diseases have compounde the 
problem of farmers. However, 
price is good at this moment. 
Unofrtunately farmers are not 
able to take the benefit,” said 
Madan Mohan Mandal, State 
Secrecary, all Bengal aqua 
welfare association

The shrimp feed sales has 
also declined in West Bengal 
with low stocking due to the 
pandemic. Nearly 1 lakh MT 
feed are consumed in the State. 
It has been lowered to 60 to 70 
per cent this season

Owing to the uncertainty and 
dwindling shrimp farming, 
several farmers are shifting to 
fresh water aquaculture.

Shrimp farmers in West Bengal go for panic harvest
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JOIN THE AGRIBUSINESS INCUBATION CENTRE, ICAR - CIFT, 
Explore and choose from the wide range of technologies

To get the latest updates on scienti�c breakthroughs in the �eld of �sheries technology, 
enroll to SOCIETY OF FISHERIES TECHNOLOGISTS (INDIA), and subscribe to FISHERY TECHNOLOGY journal

Get access to novel technologies and pro-active, 
value added business support services.

We handhold entrepreneurs to lay 
foundation for new technology based 

business enterprises
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level production facility, on-site guidance and               
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Founded in 1957, ICAR - CIFT has proven its excellence in the development of �shing and �sh processing           
technologies. During the last 63 years, ICAR-CIFT has made commendable scienti�c contributions in the 
�elds of �sh harvesting, processing, packaging, seafood safety, aquaceuticals, biotechnological applications, 
engineering and policy interventions. The Institute is renowned for its high caliber and innovative research 
activities, trainings, partnerships and entrepreneurship promotion. It has vibrant research environment and 
is the only National Centre in the country where research in all disciplines relating to harvest and post-          
harvest is undertaken.    
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