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The essence of the Pradhan 
Mantri Matsya Sampada 
Yojana (PMSSY) is to enhance 
the production as well as the 
export revenue by 2024 in the 
fisheries sector. The production 
is targeted for an increase from 
137.58 lakh metric tons (2018-
19) to 220 lakh metric tons and 
the export revenue from 46,589 
crore (2018-19) to 1 lakh crores 
by 2024-25. Though, it is a 
highly ambitious target, not an 
impossible one given the huge 
potential which India holds. 

The point is whether it is realistic 
and facilitating the stakeholders 
to achieve the targets. The sector 
has already been growing at a 
steady pace for last decade on 
an average of 6-7%. It is more 
than India’s agriculture growth 
rate. Furthermore, it has the 
potential to boost the economic 
repute and the nutritional 
security of the country.

The irony remains that the 
sector did not have a national 
policy for a long time. Even 
now, discussions are underway 
to have one policy for both 
marine and inland sectors. 
There was hardly any focus in 
terms of resource allocation and 
regulation till now.

Thanks to the present 
government for the 
announcement of a dedicated 
Fisheries Infrastructure 
Development Fund (FIDF) to 

aquapostnews@gmail.com

increase investment in the 
fisheries sector in 2018 and the 
PMMSY in 2020. 

But over-regulating the sector 
has all the potential to kill the 
growth prospect. The legislators 
and government executives 
have to understand the basic 
needs of the fisheries sector. 
With little or minimum policy 
intervention, the sector has 
been growing at a considerable 
speed.  The production had 
increased from 0.75 million 
tons in 1950 to 13.7 million 
tons in 2018-19. We may have 
some authentic data about the 
seafood and farmed products, 
especially export oriented ones, 
whereas we lack any data or 
estimation about fresh water and 
non-farmed fishes. It is highly 
imperative for the central and 
state departments to  develop a 
mechanism to have an authentic 
data management system.

The role of the government 
should be more of a facilitator. 
The first and foremost need 
of the sector is infrastructure 
development. It includes a clean 
and hygienic domestic market 
which will make easy availability 
of fish and seafood products 
to the consumers. Second, 
promote technological and 
science based innovations in 
the fisheries sector. It may not be 
necessarily capital intensive like 
RAS and bio-floc technologies, 

Prioritizing facilitation over regulation 
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but it should be affordable and 
profitable for the farmers.

Third important thing is ensuring 
sustainable aquaculture. It 
needs some kind of regulation 
to check environmental hazards 
and over-exploitation of natural 
resources.  Another major area 
which the government should 
facilitate is providing technical 
support to farmers. Since the 
aquatic animals are highly 
susceptible to diseases, it is 
necessary for them to avail labs 
or extension services to farmers 
immediately after the outbreak 
of disease and for checking 
water qualities.  

Apart from this, the government 
needs to increase investment 
in research for development of 
new species and hand holding 
to aquapreneurs. 

With a population more 
than 140 crores, the nation is 
required to increase the fish 
consumption to beat the export 
and Covid blues in future. The 
government should play the 
role of a good facilitator. Let 
the farmers be empowered. 
Let the traders take their own 
business decisions. Minimum 
and strategic policy intervention 
will encourage more private 
participation, thereby leading 
to the sustainable growth of the 
fisheries sector in India.

CONTENTSMART AGRIPOST - FISHERIESFROM THE EDITORSMART AGRIPOST - FISHERIES
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VIEWS VIEWS

“The COVID-19 has been 
spreading like a wildfire all across 
the globe and in India too. It is 
well-known that since the first 
report of Coronavirus infection 
in the country on 30th January 
2020, the Union Government 
and the State Governments 
have been engaged in tackling 
the disease with all might. 

As a precautionary measure 
to contain the spread of the 
disease, the country had to 
enforce a 4-phases lockdown 
for about two months, starting 
from 25th March 2020. 

Like several other sectors, the 
lockdown alsosignificantly 
affected the fisheries and 
aquaculture sectors in a 

“Farmers are under pressure 
due to the scary and worst 
ground situation during the 
COVID-19  pandemic period. 
Acute manpower shortages due 
to the health crisis will make next 
six months tough for the shrimp 
industry in India.Exporters have 
to adopt mechanizationor find 
alternative solutions in the pre-
processing area to reduce 60% 
human resources. Farmers 
have to safeguard themselves 
by bringing down stocking 

“Honestly speaking from the 
perspective of a farmer that we 
are over dependent on export 
market and from the last 5 years, 

Aquaculture currently supplies 
around half of the fish consumed 
globally and is projected to grow 
from 82.09 million metric tons in 
2018 to 93.2 million metric tons 
by 2030 (except seaweeds). 
But significant improvements 
in aquaculture technologies, 
farming systems and value 
chains are needed to achieve 
this increase in production.  

Farmers are advised to follow 
proper bio-security measures 
and social distancing at each 
and every step in the entire 

A look back at crisis
multitude of ways. Restriction in 
movements and the necessity of 
following the COVID-19 safety 
guidelines led to a significant 
reduction in the fishing efforts, 
landings, and also revenue 
realization in open-water 
fisheries. 

Inthe aquaculture sector too, 
the hatchery operators, seed 
growers, fish producers, feed 
producers and suppliers, traders, 
wholesalers, retailers,and all 
other stakeholders, who are 
linked in a complex network of 
production and supply chains, 
were more or less impacted. 

Continued loss of employment 
had a severe negative impact 
on the livelihood of fishers 
and laborers associated with 
different activities. It is known 
that there cannot be any farmer 
who would independently 
produce the fish without 
depending on market suppliers 
and the movement of inputs 
and outputs. 

Even though the imposed 
restriction has been lifted 
for long, the sector has been 
continuing to experience the 
hardship due to the reduced 
demand for fish. Probably 
having less money in the hand 
of the consumers, leading to the 
reduced purchasing power, has 
led to reduced demand for fish, 
as can be seen from the reduced 
farm gate price of about Rs 10-

Dr. J. K. Jena
DDG (Fisheries Science), 
ICAR, New Delhi

I P R Mohan Raju
President, Prawn 
Farmers Federation of 
India

Dr Manoj Sharma, 
President, Gujarat 
Aqua Feed Delears 
Association (GAFDA)

Dr A. Venkateswara Rao
General Manager, 
Neospark

density and areas by 70 %, 
switch over to fin fish and not 
to opt below 40 count harvest 
till December 2020. During 
this crisis time, the daily news 
coverage of aquaculture sector 
and specifically shrimp farming 
in India by AQUA POST and 
it’s monthly magazine SMART 
AGRIPOST is praise worthy. I 
thank to  Mr. Pravash Pradhan, 
Chief Editor for publishing 
farmers’ issues prominently”.

20/kg at Koleru lake region 
of Andhra Pradesh today, the 
major hub of freshwater fish 
farming in India. 

To provide appropriate 
directions to the stakeholders 
involved in the sector, the 
Fisheries Research Institutes 
under ICAR have developed 
and widely circulated several 
COVID-19 advisories in English, 
Hindi and regional languages 
for the benefit of fish farmers, 
fishers, fish processors and 
market and being disseminated 
appropriately. Further, the 
institutes have also been 
extending required scientific 
and technical support to 
the state governments and 
stakeholders from time to time 
to overcome the crisis in the 
fisheries and aquaculture sector 
of the country. 

At a time when acquiringthe 
right information on the ground 
situation in different sub-sector 
has become an important aspect 
for formulating appropriate 
management strategies, the 
reporting and publication of 
daily e-News (www.aquapost.in)  
on Fisheries and Aquaculture 
by SMART AGRIPOST with the 
current news about the sector 
is of great relevance and timely 
step forward. I sincerely thank 
the Chief Editor of the AQUA 
POST/SMART AGRIPOST for this 
noble effort.”

we have developed a monster 
called China, China was very 
easy to do business and for that 
easiness we have neglected our 
good European market. Now 
China is eating us!

We all farmers need a strong 
all India body to have a united 
approach and we should really 
focus on the domestic market.

We also need to seat with our 
processors and sort out the 
differences and work united. 
All stakeholders (seed, feed, 
medicine and processors) need 
to understand that if farmers 
are out of business then whole 
industry will suffer. 

Farmers are under pressure 
mainy due to the corona 
infection. The running mortality 

and vibrio infection is also 
crashing the crop, so there 
is panic harvest. Farmers are 
loosing money.On the other 
hand, processors are dealing 
with their own issues of labour 
shortage and volatility of export 
market. They are playing safe 
and offering very low prices.

Market is not that bad, but the 
cumulative effect of all together 
is very much creating panic and 
forcing all to play safe.

During this pandemic, AQUA 
POST (www.aquapost.in) has 
been regularly highlighting 
fisheries issues on daily basis. 
I thank Mr Pravash Pradhan, 
Chief Editor, AQUA POST/
SMART AGRIPOST for his 
support to the sector.

process of farm operations 
during the pandemic period. 
Best Management Practices 
(BMPs) are very important in 
shrimp farming to mitigate the 
present production issues like 
running mortality, white faeces 
disease and WSSV. The best way 
to resolve the problem is 3 Bio’s 
Biosecurity, Bioremediation 
and Biomineralisation. I hope 
AQUAPOST/SMART AGRIPOST 
will continue to cover these 
issues in its daily news website 
and monthly magazine.

SMART AGRIPOST - FISHERIESSMART AGRIPOST - FISHERIES
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The surge in new cases of 
Coronavirus across India in 
general and across Andhra 
Pradesh in particular, especially 
in aquaculture zones will majorly 
impact the shrimp production 
and export in the country. The 
shrimp industry which has 
recorded low stocking, nearly 
30-40% on average in several 
States, is hoping against hope 
for an early recovery.

Surging corona virus 
cases
The surge of new cases in 
Andhra Pradesh has worried 
the shrimp farmers and other 
stakeholders in the State.

Dr. DSP, Founder President, 
Great Indian Aqua (GIA) who 
has a wide network of shrimp 
farmers, technicians and 
professionals has expressed 
dismay over the rising new 

cases in  the State and its impact 
on the shrimp industry.

“Cases are surging in East 
Godavari district. More than 19 
positive cases are reported in the 
last two days. In Amalapuram, 
new cases have surfaced 
creating difficulties in the farm 
activities. Jiyavaram to Inapuram 
villages under Amalapuram 
area have reported only 30% 
stocking and another 30% are 
getting ready for stocking amid 
fear. About 40% are disinclined 
for stocking this time due to the 
fear of price uncertainty,” said 
Dr. DSP

“More than 100 new cases 
in urban areas and about 10 
cases in each village under 
Bhimavaram area in West 
Godavari district are reported. 
The stocking scenario in 
Bhimavaram district is also not 
encouraging; hardly 30 % area 

is covered. About 70% farmers 
are in dilemma due to the fear 
of low price. Two weeks ago, the 
price for 100 counts was about 
Rs240 whereas the price has 
fallen to Rs200 in last two days,” 
added Dr DSP.

Several villages under 
Machilipatnam area in Krishna 
district have witnessed a surge 
in the new cases of Coronavirus.

Adding to the fears of the 
farmers is the outbreak of white 
spot diseases. About 90% 
ponds in the Kakinada area that 
underwent stocking during the 
month of June have reported 
WSSV diseases.

Similar situations are emerging 
in other major shrimp producing 
states, Odisha, West Bengal and 
Gujarat.

The number of Covid 19 
positive cases among farmers is 

Challenging times for India’s shrimp 
farming 
Pravash Pradhan

witnessing a sharp rise in these 
regions. 

“During the past few days, it 
is hard to find workers in the 
farms. The farm gate price of 
shrimp has dropped drastically. 
The farmers are forced to 
sell their produce below the 
production cost. The average 
cost of production in Gujarat is 
about Rs. 300 for 50 count size, 
provided the survivals are about 
70% and the feed conversion is 
below 1.5. We have requested 
the exporters to support Gujarat 
farmers during this crisis 
period,” said Dr. Manoj Sharma, 
President, Gujarat Aqua Feed 
Dealers Association (GAFDA).

Situations are no different in 
Bengal and Odisha. Corona 
cases are rising. Prolonged 
lockdown at district levels in 
these two states have severely 
affected farming as well as 
harvesting activities. 

Talking about the shrimp 
farming in West Bengal, Madan 
Mohan Mandal, Secretary, All 
Bengal Aqua Farmers Welfare 
Association, West Bengal said, 
“Corona scare is there in West 
Bengal. Lockdown is imposed 
in Contai. There is hardly 15 % 
stocking in the current season. 
In the first season, there was 
hardly 30% stocking. The total 
production is projected to 
be around 25000-30000 MT 
in 2020 as against 97000 MT 
in 2019. Farmers are also not 
getting good price. The price of 
50 count is Rs280- 290 whereas 
the production cost is around 
Rs270. No farmer will survive in 
this scenario.”

Giving a sordid picture of 
shrimp farming in Odisha during 
this pandemic, Sanjay Kumar 
Mohanty, President, Odisha 
Shrimp Farmers’ Association 
said, “There may be about 30% 
stocking this year. There will be 

20000 – 25000 MT production 
in 2020 as compared to 
Rs70000 MT in 2019.  Due to 
strict lockdown, it is very difficult 
to get farm workers. Exporters 
are in doldrums due to closure 
of US market and uncertainty 
of export to China. It is a very 
difficult situation for farmers.”

Hatcheries
There are about 300 hatcheries 
located on the Kakinada 
coast. Only 75 hatcheries are 
operational now. Remaining 
hatcheries did not go for nauplii 
stocking. The reason behind this 
is the lack of nauplii availability. 
The cost of 1 million nauplii is 
used to be between Rs. 15000 
to Rs. 20000. However, the cost 
of 1 million nauplii now is nearly 
Rs. 60000. Thus, small hatcheries 
did not go for stocking this time.

There are 70 hatcheries in 
Nellore district, 30 in Ongole 
coast, 30 in Visakhapatnam 
and 80 hatcheries are located 
in Chennai coast. And some 25 
and 10 hatcheries are located in 
Odisha and Gujarat respectively. 
Bengal has only 6-7 hatcheries. 

Due to nationwide lockdown 
and closure of international 
flight operations, brood-stock 
supply was hindered, thereby 
leading to closure of several 
hatcheries in the country.

Problems
The surge in new Coronavirus 
cases has led to the shortage of 
laborers for the farm activities. 
The rising corona cases has 
also instilled a sense of fear and 
insecurity among the workers.

Some of the processing plants 
have reportedly closed their 
operations due to the recent 
surge in new cases. It will not 
only create problems of storage 
but also lead to the distress sale 
of the product.

Andhra Pradesh produces about 
70 % of the cultured shrimp in 
the country. The State is blessed 
with 1.74 lakh hectares of 
brackish water are and about 
6 lakh hectares of fresh water 
resources.

Way forward
The government has an 
ambitious target to boost aqua 
farming in India and the shrimp 
industry forms the backbone of 
any such target. With its premium 
products with high export 
value and capacity to employ 
in bulk, the need of the hour 
is to ensure that the necessary 
help reaches the shrimp farmers 
and aquaprenours on time. A 
helping hand today in these 
times of crisis, would go a long 
way to ensure the prosperity 
of the sector and hence the 
economy of the nation.  

FEATURESFEATURES

Lockdown, labor shortage, panic harvest, closing of hatcheries 
and surging cases of corona positive population are adding to the 
woes of the promising shrimp farming in India. A test case for the 
authorities to intervene with a helping hand.

SMART AGRIPOST - FISHERIESSMART AGRIPOST - FISHERIES
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scheme because we have been 
discussing the scheme with 
them for some time. 

Now PMMSY itself is a 
combination of 100 odd 
schemes. It impacts the full 
value chain of fisheries that 
is why there is something for 
everybody that is what we hope.  
We have strategies for improving 
fisheries in all its dimensions. 
Some of them will be low 
hanging fruits where we want to 
straight away start working with 
the departments in the State 
governments and some of them 
will be infrastructure schemes 
and some of them will take 
more time. We have decided to 
do a good planning and a make 
very detailed prospective plan 
for fisheries.

Q. The recent Indo-China 
conflicts may impact the shrimp 
export. The export may fall, 
thereby causing price volatility. 
How does the government 

want to address the concerns of 
farmers and exporters?

Ans. This is an issue. There 
are specific Covid relatedand 
China related issues which 
aresurfacing. We will see how it 
is coming up. So we are looking 
at the other alternative markets. 
We are looking at multi species 
export promotions. We have 
already been looking at all these 
because in the last few months, 
we are in dialogues and have 
been trying to see, how we 
can improve export. We have 
a target of 1 lakh crore to be 
reachedin a couple of year, not 
onlyin 5 years, but even before 
that. We have started planning. 
Being very competitive market, 
it also needs value addition. 
Today Indiathe kind of export 
it does is basically raw fish, just 
chilled, not much value addition 
is there. 

Processed fish is not even in 
double digit, it is in single 

digit. We have to improve that. 
We have to ensure that the 
proportion of processed fish 
with value addition goes much 
higher. For that gain, lot of works 
need to be done. This is again 
what we are trying to do. All this 
will not happen in a day. We are 
engaging various stakeholders 
forworking out strategies in 
detail.

Q. Shrimp aside, there is hardly 
any export of freshwater or 
inland fishes. Do you have any 
plan to promote export of inland 
fishes? 

Ans:This is again a challenge 
because today the inland 
share of export is minimum. 
It is the marine side,which is 
an established sector. There 
are species which have good 
export potential like Pangasius, 
Tilapia. These are produced 
now in inland. But we have to 
have the cold chain and the 
quality to ensure that they can 

INTERVIEW 

Focus on increasing per 
capita consumption of fish 
and shrimp in India

There is something for everybody in Pradhan Mantri Matsya 
Sampad Yojana (PMMSY). It’s a participatory exercise aimed at 
heralding the Blue Revolution in the country and the strategy 
is to improve fisheries in all its dimensions. Investment will 
have a major component to boost demand and consumption 
of fish and shrimp products in India, says Dr Rajeev Ranjan, 
Secretary (Fisheries), Government of India, in an exclusive 
interview with Pravash Pradhan, Chief Editor, AQUA POST 
(www.aquapost.in).

Q. Sir, greetings to you from 
AQUA POST.The Union 
Government has announced 
Pradhan Mantri Matsya Sampada 
Yojana (PMMSY) to stimulate the 
growth of fisheries sector. When 
are you going to implement the 
scheme?  Please tell us briefly 
about the present status of 

PMMSY.

Ans. We have launched 
the Pradhan Mantri Matsya 
Sampada Yojana (PMMSY) by 
giving the detailed guidelines 
to all the states. The states are 
preparing their proposals which 
we expect them to be sending 

within a fortnight. We will be 
processing that as quickly as 
possible. 

We have already engaged 
the states in deciding the 
guidelines and working on the 
unit cost, so it’s a participatory 
exercise. They have idea of the 

INTERVIEW SMART AGRIPOST - FISHERIESSMART AGRIPOST - FISHERIES
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resources which are being used 
for fisheries. We have collected 
all these data. We also see the 
fisherman population which are 
there in each state and district. 
We are looking at women 
participation, we are looking at 
the State government’s budget 
in fisheries and their past 
utilisation. These are all five-six 
parameters. 

We are now looking at 
using these parameters with 
combination of weightage. But 
ultimately what matters is the 
interest shown by the States and 
their involvement.

We are expecting to partner 
with the States. It is the State’s 
responsibility to ensure the 
programme to be successfully 
run. They are closest to the 
public. They are in touch with 
the fishers. There are 60-40 
percent shares between Centre 
and State respectively. Some 
schemes are little different. 
The idea is to have beneficiary 
participation.

Q. What is the current state 
of insurance for aquaculture 
farmers and fishers in India?  
What is your view on the same?

Ans:  Last week, we have had 
a discussion with insurance 
companies. We are looking 
at the coverage of their life. 
We want to increase the life 
coverage per person, per fisher. 

At the same time we see whether 
we can do some insurance 
extension for shrimp cultivation. 
It was started earlier. There are 
some issues we are discussing. 
Similarly we are looking at how 
we can make deep sea fishing 
vessel coverage more extensive. 
There are variety of issues so far 
as insurance is concerned, risk 
resilience is what we are working 
at, and risk mitigation is what 
we are working at.  Insurance 
is one of the important issues. 
We are in touch with insurance 
companies to take it forward. 

Q. What are the alternative plans 
in case there is a fall in shrimp 
price as export markets are hit 
by the Covid 19 pandemic? How 
do you want to ensure minimum 
price to farmers?

Ans: Right now we are not 
looking at that way. The other 
day we had a dialogue with the 
Andhra Pradesh Government. 
They had given some kind of 

advisory regarding minimum 
support prices to farmers during 
the Covid 19 crisis. However, the 
price was stabilized later. 

So far as larger issue is 
concerned, we are looking at 
developing the Indian market, 
the consumer base in India 
needs to be developed. The 
per capita consumption of fish 
in the country is quite low by 
global standards. The average 
per capita consumption in India 
is 5-6kg in a year whereas the 
global average is about 20kg. 
We have lot of room to grow 
and increase this. 

We also realize that there is 
a lot of good demand for 
hygienic fish markets in urban 
areas. We are looking at more 
investments. We are promoting 
more investments in the value 
chain. So that urban markets will 
develop, demand will develop 
and consumption will increase. 

By this strategy, we would at 
least increase consumption. 
For example, shrimp, more 
consumption will happen in 
India. This is one countervailing 
measure we are working on to 
increase the domestic market 
and consumption in India.

INTERVIEW 

be exported. And this iswhat 
the value chain we are trying to 
work out. 

Now, if you see, we have a huge 
production target to increase. 
All that mostly will happen in the 
inland areas as a viable strategy. 
Again, in export, we have to find 
out specific export market, we 
have to go for valueaddition, 
all these need to be worked out 
in detail. We are working with 
various stakeholders. 

Q. Major challenge for 
diversification of species is 
unavailability of quality seeds. 
I was talking to several farmers 
who want to go for alternative 
farming, if there is a crop failure 
or market crash in case of 
shrimps. What is your plan in this 
regard?

Ans: The availability of seed is a 
major issue. We are working on 
it. We are creating a network and 
we are also encouraging more 
private sector people to come 
to hatcheries, we are telling 
them to come in this area to get 
quality seeds. Certification is 
important in quality seeds. We 

already have hatcheries, most of 
them are concentrated in West 
Bengal. We are now seeing if 
that model can be done in other 
places also. And we can supply 
to other places from there also.
We need to work on that. We 
have been following all these 
strategies.

Q. When will you start 
implementing the scheme 
(PMMSY)?

Ans: The states now have to 
come up with specific proposals 
that is what we are expecting 
them to chip in. I have written to 
the Chief Secretaries of all the 
states. The Honourable Minister 
has written letters to the Chief 
Ministers. We are in dialogue 
with the states. Each state has 
to make its own plan. We can 
encourage them, handhold 
them but they have to make 
their specific plans according 
to their resources and strength. 
We will work together. Let’s see 
how much we can spend.

Q. What is the plan outlay for the 
current year?

Ans: Right now we are in 

dialogue with the Finance 
Ministry for extra target. We 
have some projections in our 
budget, depending upon how 
the states do respond. The 
sates also have to spend some 
portion from their side and take 
the commitment. There is State 
share in PMMSY. We will finalise 
after we get the responses from 
states.

Q. What is the criteria for 
allocation of resources among 
states? 

Ans. We have to first look at 
whether they are marine states 
or they are inland states. Marine 
states also have inland fisheries.
We are looking at the concept 
what is their fisheries’ potential.

We are now looking at the 
districts which have huge 
potential and those are the 
districts we are trying to have 
clusters. 

We are also now looking at 
the potential of fishery in 
terms of number of fish ponds, 
how many are under various 
government schemes, how 
many are under traditional water 
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PMMSY: Something 
for everybody
Government has launched the ‘Pradhan Mantri Matsya Sampada Yojana 
(PMMSY)’ aimed at increasing the fish and aquatic productivity in the country 
through appropriate policy, marketing and infrastructure support. The objective 
of the scheme is to supplement or increase aquafarming, modernize processing 
and decrease waste. All in all, it is pegged as one of the big ticket announcements 
in recent history to utilize the true potential of the fishery sector in the country. 

The Union Cabinet, chaired by 
the Prime Minister Narendra 
Modi, has given its approval for 
implementation of the Pradhan 
Mantri Matsya Sampada Yojana 
(PMMSY), a scheme to bring 
about Blue Revolution through 
sustainable and responsible 
development of fisheries sector 
in India. The scheme basically 
has  two components namely, 
Central Sector Scheme (CS) and 
Centrally Sponsored Scheme 
(CSS) and has a total estimated 

investment of Rs. 20,050 crore 
which comprises of  the Central 
share of Rs. 9,407 crore and the 
State share of Rs. 4,880 crore. It 
will also have the beneficiaries’ 
share of Rs. 5,763 crore. The 
Scheme is scheduled to  be 
implemented during the five year 
period from 2020-21 to 2024-
25.  The Centrally Sponsored 
Scheme (CSS) component in the 
scheme is further segregated 
into non-beneficiary oriented 
and beneficiary orientated 

sub¬components. 

The activities allowed under 
the CCSS are broadly put into 
three brackets of enhancement 
of production and productivity, 
infrastructure and post-harvest 
management and fisheries 
management and regulatory 
framework.

The Aims and Objectives of 
PMMSY as enumerated in 
the document cleared by the 
cabinet reads as: (a) Harnessing 

of fisheries potential in a 
sustainable, responsible, 
inclusive and equitable manner 
(b) Enhancing of fish production 
and productivity through 
expansion, intensification, 
diversification and productive 
utilization of land and water (c) 
Modernizing and strengthening 
of value chain - post-harvest 
management and quality 
improvement (d) Doubling 
fishers and fish farmers incomes 
and generation of employment 
(e) Enhancing contribution to 
Agriculture GVA and exports  (f) 
Social, physical and economic 
security for fishers and fish 
farmers (g) Robust fisheries 
management and regulatory 
framework

For the North Eastern & 
Himalayan states, the scheme 
will have 90 percent Central 
share and 10 percent state share, 
while for other states it would 
be 60 percent Central share and 
40 percent state share. For the 
Union Territories, the scheme 
shall have 100 percent Central 
share.

The scheme will be first of its 
kind and intends to address 
critical gaps in fish production 
and productivity. It is for the first 
time a policy intervention has 
been made to effectively ensure 
increase of quality, technology, 
post-harvest infrastructure and 
management.  modernization 
and strengthening of value 
chain, traceability, establishing 
a robust fisheries management 
framework and fishers’ 
welfare. It would also address 
issues like low productivity in 
inland Aquaculture, disease, 
sustainability of marine 
fisheries, sanitary and phyto-
sanitary matters that impact 
the competitiveness of India’s 
exports along with global 
benchmarking.

The significance of the scheme can be listed as: 

•	 This	scheme	has	the	potential	 to	create	modern	 infrastructure	
with efficient supply chain management from farm gate to retail 
outlet.

•	 It	is	slated	to	increase	growth	of	the	food	processing	sector	in	
the country.

•	 It	is	targeted	to	increase	GDP,	employment	and	investment.

•	 It	will	help	in	reducing	huge	wastage	of	aquaculture	products	
with better management..

•	 It	 will	 help	 in	 providing	 better	 prices	 to	 aquaprenours	 and	
farmers and will definitely help them move towards doubling 
their income.

•	 The	 scheme	 is	 expected	 to	 create	 direct	 employment	
opportunities to about 15 lakh fishers, fish farmers, fish workers, 
fish vendors and other populations in fishing and allied activities

Implementation 
strategy 
a. The PMMSY will be 

implemented as an umbrella 
scheme with two separate 
Components namely (a) 
Central Sector Scheme (CS) 
and (b) Centrally Sponsored 
Scheme (CSS). 

b. Under the Central Sector 
Scheme Component an 
amount of Rs. 1720 crores 
has been earmarked. Under 
the Centrally Sponsored 
Scheme (CSS) Component, 
an investment of Rs. 18330 
crores has been envisaged 
with in turn is segregated into 
Non-beneficiary oriented 
and Beneficiary orientated 
sub-components/activities 
under the following three 
broad heads:

i. Enhancement of 
Production and 
Productivity 

ii. Infrastructure and Post-
harvest Management  

iii. Fisheries Management 
and Regulatory 
Framework 

c. Majority of the activities 
under the Scheme would 
be implemented with active 
participation of States/
UTs. A well-structured 
implementation framework 
would be established for 
effective planning and 
implementation of PMMSY. 
This inter-alia includes 
creation of State Programme 
Units in all States/UTs & 
District Programme Units 
and Sub-District Programme 
Unit in high fisheries 
potential districts. 
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fishers at sea, acquisition of 
technologically advanced 
fishing vessels for fishermen 
for promotion of deep-sea 
fishing, up gradation of 
Fishing vessels for improving 
the export competitiveness, 

d. For optimal outcomes, 
‘Cluster or area-based 
approach’ would be 
followed with requisite 
forward and backward 
linkages and end to end 
solutions. Suitable linkages 
and convergence will be 
fostered with other centre 
and state government 
schemes wherever feasible.

e. Thrust will be given 
for infusing new and 
emerging technologies like 
Recirculatory Aquaculture 
Systems, Biofloc, 
Aquaponics, and Cage 
Cultivation etc. to enhance 
production and productivity, 
quality, productive utilization 
of waste lands and water for 
Aquaculture. 

f. Special focus on Coldwater 
fisheries development and 
expansion of Aquaculture 
in Brackish Water and Saline 
Areas.

g. Activities like Mariculture, 
Seaweed cultivation and 
Ornamental Fisheries 
having potential to generate 
huge employment will be 
promoted.

h. Focused attention would 

be given for fisheries 
development in Jammu and 
Kashmir, Ladakh, Islands, 
Northeast, and Aspirational 
Districts through area 
specific development plans. 

i. PMMSY envisages 
promotion of high value 
species, establishing a 
national network of Brood 
Banks for all commercially 
important species, 
Genetic improvement 
and establishing Nucleus 
Breeding Center for 
self-reliance in Shrimp 
Broodstock, organic 
aquaculture promotion 
and certification, good 
aquaculture practices, end 
to end traceability from 
‘catch to consumer’, use of 
BlockChain Technology, 
Global Standards and 
Certification, Accreditation 
of Brood banks, Hatcheries, 
Farms, residues issues and 
aquatic health management 
supported by a modern 
laboratory network. 

j. PMMSY envisages 
development of Coastal 
fisher communities in a 
holistic manner through 
integrated modern coastal 

fishing villages with 
necessary infrastructure.

k. Collectivization of fishers 
and fish farmers through 
Fish Farmer Producer 
Organizations (FFPOs) to 
increase bargaining power 
of fishers and fish farmers is 
a key feature of PMMSY. 

l. Aqua parks as hubs of 
fisheries and aquaculture 
activities with assured, 
affordable, quality inputs 
under one roof, post-harvest 
infrastructure facilities, 
business enterprise zones, 
logistic support, business 
incubation centers, 
marketing facilities etc.  

m. Insurance coverage for 
fishing vessels has been 
introduced for the first time. 
Annual Livelihood support 
for fishers during the ban/
lean period would be 
provided. 

n. Well-structured extension 
support services are 
envisaged under PMMSY. 
Youth would be engaged 
in fisheries extension by 
creation of 3347 Sagar Mitras 
in coastal fisher villages. 
Besides, a large number of 
Fisheries Extension Services 
Centers would be set up in 
private space to create job 
opportunities for young 
professionals. 

o. Major investments 
in construction and 
modernization of Fishing 
Harbours and Landing 
centers for hygienic handling 
of fish, urban marketing 
infrastructure to deliver 
quality and affordable fish, 
development of state of the 
art wholesale fish markets, 
retail markets. E-marketing 
and E-trading of Fish etc. 

p. Support will be provided 
for safety and security of 

Benefits in a nutshell

•	 It	is	slated	to	address	the	critical	gaps	in	the	fisheries	sector.

•	 Augmenting	 fish	 production	 and	 productivity	 at	 a	 sustained	
average annual growth rate of about 9 percent to achieve a target 
of 22 million metric tonnes by 2024-25 through sustainable and 
responsible fishing practices.

•	 Improving	 availability	 of	 certified	 quality	 fish	 seed	 and	 feed,	
traceability in fish and including effective aquatic health 
management.

•	 Creation	of	critical	 infrastructure	 including	modernisation	and	
strengthening of value chain.

•	 Creation	of	direct	gainful	employment	opportunities	 to	about	
15 lakh fishers, fish farmers, fish workers, fish vendors and other 
rural and urban populations in fishing and allied activities and 
about thrice this number as indirect employment opportunities 
including enhancement of their incomes.

communication and/or 
tracking devices and Bio-
toilets in fishing vessels. 

q. Private sector participation, 
development of 
entrepreneurship, business 

models, promotion of 
ease of doing business, 
innovations and innovative 
project activities including 
start-ups, incubators etc. in 
the fisheries sector.

Implementation 
framework:
Central Level
1.  A Central Apex 

Committee (CAC) under 
the Chairpersonship of 
Secretary, Department of 
Fisheries, Government of 
India (Gol) with members 
drawn from relevant 
Ministries/Departments/
organizations of Gol 
including DoF will steer the 
overall implementation of 
the PMMSY including its 
monitoring and review.

2. A Project Appraisal 
Committee (PAC) 
comprising domain experts 
and headed by the Chief 
Executive, National Fisheries 

Development Board 
(NFDB) will appraise and 
recommend the projects/
proposals under the 
component of Centrally 
Sponsored Scheme sent by 
States and UTs for approval of 
the Department of Fisheries. 
A Project Monitoring Unit 
(PMU) will be set up within 
NFDB for monitoring the 
projects/activities of PMMSY 
on a regular basis. Besides 
the Department of Fisheries, 
Gol will also monitor and 
evaluate the implementation 
of the PMMSY periodically 
through a Project Monitoring 
and Evaluation Unit (PMEU) 
headed by the Joint 
Secretary in the Department.

3. State/District Level:  Under 
PMMSY well-structured 

Implementation framework 
would be created for 
effective implementation 
right up to District and sub-
district level by creation of 
institutional mechanisms. 
State Programming Units, 
District Programme Units 
and Sub-district Programme 
Units would be created in 
some of the high fisheries 
potential districts based 
on a set of parameters. 
It is expected that these 
arrangements would give 
the much-needed focused 
attention and a mission mode 
direction to PMMSY. PMMSY 
envisages development 
of Fisheries Management 
Plans, Integrated District 
Fisheries Development 
Plans under the leadership 
of District Collector/Deputy 
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Commissioner through a 
District Level Committee, 
which will be consolidated at 
the State/UT level into State 
Fisheries Development 
Plans, for effective planning; 
optimal utilization of 
resources and integrating 
with other schemes and 
programs.

4. District Level Committee 
(DLC) headed by District 
Collector/ Deputy 
Commissioner at the district 
level for preparation and 
approval of Annual District 
Fisheries Plan, smooth 
implementation, supervision 
and monitoring of PMMSY. 
A State Level Approval and 
Monitoring Committee 
(SLAMC) headed by the 
Secretary in-charge of 
Department of Fisheries of 
State/UT will be responsible 
for approval of the State 
fisheries Plans, fisheries 
development proposals 
and overall responsible for 
smooth implementation, 
supervision and monitoring 
of PMMSY at State/UT 
level. Wherever considered 

essential, a District Program 
Unit (DPU) would be 
created with necessary 
support structure for 
assisting the district fisheries 
establishment and the 
DLC in implementation of 
PMMSY. Besides, wherever 
required, for assisting the 
DPU, necessary institutional 
arrangements at sub-district 
level would be created. The 
District’s fisheries potential, 
fishers’ population, 
backwardness etc. would 
be some of the criteria for 
identification of districts 
for establishing such 
institutional arrangements. 
At the State/UT level a State 
Programme Unit (SPU) 
would be created with 
necessary support structure 
for assisting the State/UT 
fisheries establishment 
and the SLAMC in 
implementation of PMMSY.

Conclusion
For now, the huge regulatory 
framework suggested in the 
PMMSY Scheme seems to 
outway the historical promises 

and projections as envisaged 
in the scheme. Aqua farmers 
and unions have already 
come in the picture raising 
their concerns on the move. 
There are apprehensions that 
the regulatory framework will 
alienate the small and marginal 
farmer and may weigh highly 
in favour of the organised and 
corporate entities.

The PMMSY with an array of 100 
diverse interventions is trying 
to address all issues along the 
fisheries value chain. There is 
something for everybody. Again, 
the State governments with little 
resource may not effectively 
participate in the scheme. There 
is a serious question mark over 
timely release of state’s share, 
thereby making the Central 
scheme a failure, claim experts.

However, it’s too early to 
conclude on the implementation 
and effectiveness of the scheme 
as the government on multiple 
forums has been vocal in its 
assurance to farmers that any 
glitches in the scheme will be 
ironed out in due course of time.
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Cumbersome registration process 
for shrimp farm

Registration under Coastal Aquaculture Authority (CAA) is mandatory  for operating a 
shrimp farm legally in India.

Coastal Aquaculture Authority 
(CAA) registration is required for 
obtaining Electricity connection, 
bank loans, insurance and most 
importantly to buy seeds from 
registered hatcheries and to sell 
the final produce to exporters. 
Farm registration is the key 
for traceability norms being 
demanded by the importer.   
Overall, registration of a farm 
under the CAA is a critical 
requirement for a farmer to 
operate his or her farm.

Introduction
For the coastal aquaculture 
farmers of our country, the 
process of registration is 
so cumbersome and time 
consuming, that they are at 
their wits end by the time they 
get a registration or renewal 

done.  It is pertinent to mention 
here that, the farm enrollment 
done by the Marine Products 
Export Development Authority 
(MPEDA) provides the farmers 
a window to do Pre-Harvest 
Testing (PHT) of their produce 
and sell their produce to the 
exporters.  The exporters in turn 
use this farm enrollment number 
given by MPEDA to fulfill the 
traceability norms.  For all other 
requirements, the farmers are 
mostly left to their ingenuity to 
manage.

Understanding the 
process
In this article I have tried 
to explain the process of 
registration and my suggestions 
to simplify the registration 

process. There is no doubt 
that regulations are critical to 
the sustainable growth of the 
sector.  Having a proactive 
and participative regulatory 
authority is in the best interest 
of the sector, particularly for 
farmers to get their due rights. 
Hence it is high time that the 
farm registrations process 
is revamped so that all the 
farmers operating in the coastal 
aquaculture area are registered 
under CAA.

As per the data available with 
The Marine Products Export 
Development Authority, there 
are more than 150,000 farmers 
in our country. Nearly 85% of 
these farmers are small and 
marginal. Out of the over 
150,000 shrimp farms of our 
country, more than 90% i.e. 

Balasubramaniam V
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Union Territory - Member 
Agriculture Department 

(d) Representative of the State/ 
Union Territory - Member 
Environment Department

(e) Representative of the State/ 
Union Territory - Member 
Zila Parishad

(f) Assistant Director/ District 
Level - Member-Convener 
Fisheries officer of the State/ 
Union Territory Fisheries 
Department 

B. State Level Committee

(a) Secretary-in-charge of 
Fisheries - Chairperson of 
the State/ Union Territory 
Government

(b) Secretary-in-charge of 
Revenue - Member of 
the State/ Union Territory 
Government

(c) Secretary-in-charge of 
Environment - Member of 
the State/ Union Territory 
Government 

(d) Representative of the Marine 
Products - Member Export 
Development Authority 

(e) Director/ Commissioner-
in-charge of - Member-
Convener Fisheries of 
the State/ Union Territory 
Government

Ineffective authorities
Although, over the years the 
members in the DLC and SLC 
have been reduced a lot, we 
have not seen any improvement 
in the number of registrations.  
The DLC in particular, is the 
biggest bottleneck in the CAA 
farm registration process. 
The District Collectors do 

not prioritize aquaculture for 
reasons unknown.  It is a fact 
that in many districts across the 
country, DLC’s have not met in 
many months and in some cases 
many years. 

The CAA is currently 
implementing an online process 
for farm registrations.  But, 
continuing the existing process 
of registration and introducing 
an online system will not 
improve the situation . 

The registration process that 
involves various departments 
has to be done away with.  By 
involving other departments 
such as Agri, revenue, forest 
and pollution in the registration 
process directly, the process is 
made cumbersome as it involves 
cooperation and coordination 
of several Government 
departments and hence the 

FARM REGISTRATION

120,000 farms are situated in 
the coastal aquaculture region 
covered by the CAA Act.  As 
per data available with CAA, 
only about 39,000 farms out of 
the more than 120,000 farms 
are registered with CAA. Out of 
the about 39,000 farms that are 
registered with CAA, only about 
12,200 have Active registration.  
The rest are not-renewed. 
Effectively, only about 12% of 
the farmers in the country have 
active registration with the 
Regulatory Authority namely the 
Coastal Aquaculture Authority 
of India.  

Through the CAA Act 2005, the 
CAA is mandated to register the 
coastal shrimp culture farms.  The 
time frame given for completion 
of the registration from the time 
of receipt of the application is 
2 months to a maximum of 4 
months.  The registrations are 
given for a period of 5 years 
and new farm developers are 

required to get prior approval 
before construction of the 
farms.  And for renewal of the 
registrations, farmers have 
to submit the application for 
renewal 2 months before the 
expiry of the registration.  

The truth is far from 
what is projected
But in reality, the registration 
process takes more than a few 
YEARS!  The delay is as much 
in the case of renewals.  Most 
of the farmers receive the 
renewals just a few months 
before the registration expiry 
date and there are instances 
where the renewal is received 
after the expiration date of the 
registration.  A quick look at 
the CAA website to check the 
renewal status of applications 
will show the reality.  

The major impediment for 
covering aquaculture farms 

under the CAA registration 
system is the procedure currently 
being followed, particularly the 
process of going through the 
District Level Committees (DLC) 
and State Level Committees 
(SLC). The delay is caused 
primarily by the DLC’s and 
the SLC’s.  The screening 
process is cumbersome.  It 
involves coordination of many 
Government departments to 
jointly inspect the farms and 
present it to the Chairperson of 
the DLC – The District Collector.  
This is where the problem lies.  

The following is the constituency 
of the DLC & SLC

A. District Level Committee 

(a) District Collector – 
Chairperson

(b) Representative of the State/ 
Union Territory - Member 
Revenue Department

(c) Representative of the State/ 
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the mandatory regulatory 
registration.  This department 
should collect all the necessary 
information prescribed by CAA 
form the applicants along with 
the applications.  The main 
requirement for registration 
is the Ownership / lease and 
the Revenue classification 
and location of the site. The 
entrusted nodal agency could 
verify the applications and the 
information submitted along 
with the application by farmers.

Simplification is the 
only way forward
Verification will involve online 
verification of the ownership 
records, site inspection 
and or checking with other 
departments for the authenticity 
of the information provided  
and  satisfying the norms of the 
regulatory body and sending 
their recommendation to the 
regulatory body.     

The farming sector needs a 

single nodal agency to take 
onus of the farm registrations.  
For Aquaculture, the state 
fisheries department and or  
MPEDA is the most suitable 
nodal agency. The applications 
for farm registration should 
be handled solely by this 
department. There is no need 
for joint scrutiny and inspections 
as the purpose of the joint 
inspections can be achieved 
faster and easier by verifying the 
ownership documents online 
and or by writing to the other 
departments for NOC’s if and 
where necessary.  This process 
will put the onus of clearing and 
forwarding the applications to 
the CAA, on the nodal agency, 
and will more likely make the 
whole system more accountable 
and transparent. 

(The writer Balasubramaniam 

V is General Secretary, Prawn 

Farmers Federation of India. He 

acknowledges the inputs provided by 

Dr P Ravichandran, Former Member 

Secretary of CAA for this article.)

process is rendered unfruitful, 
as we have been witnessing 
over the years. It is pertinent to 
mention here that other than 
coastal shrimp aquaculture, no 
other animal husbandry activity 
goes through such an elaborate 
process for registration; if at all 
any registration is mandated.

Time to bring about 
change  
In this background, it is high 
time to revamp the farm 
registration system to make 
it workable and reach out to 
all farmers.  For this we need 
to primarily do away with the 
DLC’s and SLC’s completely 
and bring in a single window 
system as is seen in most other 
proactive registration systems. 
Just like all other sectors, be 
it manufacturing, production, 
construction, infrastructure etc, 
our sector should also have 
a single nodal department 
(single window) in charge of 
handling and coordinating 

FARM REGISTRATION

•	 Remove	 the	 DLC	 and	 SLC	
set up.  For this the rule 
Numbers 9,10,11 and 12 
under Chapter V of the CAA 
regulations “Registration 
and Renewal” has to be 
amended.

•	 For	 registrations	 of	 farms	
under the CAA, the state 
fisheries department and 
or MPEDA to be notified 
as a single window nodal 
agency and they should 
be authorized to obtain 
necessary help from 
Revenue and Pollution 
control board officials. 

•	 The	 applications	 for	 CAA	
registration should be 
handled directly by this 
department.  

•	 The	 farmers	 should	 apply	
online to the CAA and 
submit all the prescribed 
documents to the nodal 
agency.  

•	 Farmers	applying	for	licenses	
online should be issued 

a provisional registration 
which will be valid until the 
application for registration 
is cleared.  The timelines for 
processing the application 
comes under the Coastal 
Aquaculture Authority 
Regulations Chapter V 
“Disposal of Applications”.  
Regulation No 13 has to be 
amended.

•	 The	 nodal	 agency	
should carry out the site 
inspections independently 
and not jointly with other 
departments. 

•	 The	 nodal	 agency	 should	
verify the land documents 
online and if necessary write 
to the other departments 
currently mentioned in 
the DLC’s and SLC’s to 
verify the credentials of the 
documents, obtain NOC 
and obtain the necessary 
clearances etc by directly 
communicating with the 
other departments. 

•	 A	 reasonable	 time	 frame	
should be fixed for deciding 
the outcome of the license 
application. 

•	 If	 the	 application	 is	 not	
cleared within the stipulated 
time frame, the farmers 
should be permitted to 
operate as a registered 
farmer, until such time 
that the department says 
otherwise. 

•	 The	 CAA	 farm	 registration	
should be given for a 
lifetime period subject to 
inspection and the right to 
revoke the registration by 
CAA.  Lifetime registration 
has been recently 
implemented by the AP 
Fisheries Department for the 
farms not covered by CAA.  
The Coastal Aquaculture 
Authority Act needs to be 
suitably amended for this.

•	 For	 location	 of	 creek-based	
farms, reduce the distance 
from the high tide line to 50m. 

Some of the pertinent recommendations for the amendments to the 
CAA Act in view of the analysis and ground realities are:  
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were recently employed in 
an attempt to improve the 
aquatic environment in shrimp 
aquaculture. The use of these 
beneficial bacteria, to control 
pathogens through a variety 
of mechanisms, is mainly 
considered as an alternative to 
antibiotic treatment. The use of 
probiotics in human and animal 
nutrition is well documented 
and recently, they are being 
applied in aquaculture. Several 
studies on probiotics have 
been published during the last 
decade.

“Nitrification is a natural process, 
which occurs in pond ecosystem 
but during several occasions, 
this may not be reaching a 
higher order of magnitude.”  

The direct impacts include 
release of eutrophicating 
substances and toxic 
chemicals, the transfer of 
diseases and parasites to wild 
stock, and the introduction of 
exotic and genetic material 
into the environment. The 
environmental impact can also 
be indirect through the loss of 
habitat and niche space, and 
changes in food webs. Nitrite 
is also toxic to crustaceans, 
although the mechanism 
is poorly understood. The 
long exposure of P.monodon 

juveniles to concentrations of 4 
mg/L NOz- N or greater in water 
with high salinities significantly 
reduces shrimp growth and 
the lethal effects of nitrite on 
several penaeid species have 
been studied and information is 
lacking with respect to its effects 
on L.vannamei particularly when 
grown in salinities lower than 15 
g/L.  There are three processes 
of remediation viz.,   physical, 
chemical and biological. These 
processes have been used 
to invalidate or eliminate the 
pollutant/toxicants from the 
aquatic environment. The 
physical process has limits to 
application but larger amount 
of water can be processed 
through it. Nitrification is a 
natural process, which occurs 
in pond ecosystem but during 
several occasions, this may not 
be reaching a higher order 
of magnitude. Application of 
nitrifying bacterial consortium 
to growth artificially and reduce 
toxicity of ammonia in aquatic 
system is used in this experiment 
as a tool for bioremediation 
Nitrifying bacteria not only 
convert ammonia to nitrate 
but also reduce carbon 
dioxide to organic matter 
(carbohydrate), obviously these 
chemoautotrophic bacteria 
use energy released by the 

It has been widely published that a probiotic must possess 
certain properties. These properties were proposed in order to 
aid in correct establishment of new, effective and safe products. 
The properties include: 

1.  The probiotic should not be harmful to the host it is desired 
for, 

2.  It should be accepted by the host, e.g. through ingestion 
and potential colonization and replication within the host, 

3.  It should reach the location where the effect is required to 
take place, 

4.  It should actually work in vivo as opposed to in vitro findings, 

5.  It should preferably not contain virulence resistance genes 
or AB resistance genes.

oxidation of ammonia to nitrate 
and reduce carbon dioxide to 
organic carbon. 

However, the amount of 
organic matter synthesized by 
chemoautotrophic bacteria 
is very small in comparison 
to the quantum produced by 
photosynthesis. Studies should 
be focused on, to develop 
and evaluate the probiotic and 
beneficial effect of different 
beneficial microbes (microbial 
consortium) on P.monodon and 
L.vannamei culture to enhance 
the production on a sustainable 
manner. Hence, extrapolation 
of microbial consortium as 
feed and/or water probiotics 
in shrimp culture will definitely 
prevent the aquaculture ponds 
from undergoing organic matter 
accumulation, ammonification, 
eutrophication and prevent the 
environment from pollution 
and also control the microbial 
diseases to the shrimps and 
enhance the productivity of 
the farms to the benefit of local 
economies in an eco-friendly 
ambience without antibiotics. 

(Dr. Karthik Ramachandran has a 

doctorate in  Aquaculture Probiotics 

and currently works as Senior Technical 

Consultant & Director with Vetbiotics 

Animal Healthcare Pvt Ltd, Mumbai)

AQUA HEALTH

Need for research in 
probiotics to boost 
aquaculture production

Dr. Karthik Ramachandran 

In general, shrimp ponds are 
enclosed cultivation systems, 
subject to periodic water renewal 
to compensate for volume 
changes (due to evaporation) 
and salinity changes 
(evaporation, precipitation) 
and to maintain water quality. 
The microbial diseases are 
commonly implicated in 
episodes of mortality, so that 
our Indian farmers prefer to use 
commercial antibiotics available 
in markets. However, the use of 
antibiotics has recently become 
a major public concern because 
their use can lead to the 
development of drug resistant 
bacteria, thereby reducing drug 
efficacy. 

“Though shrimp culture has 
undergone rapid development 
in India, successful production 
is increasingly hampered 
especially by diseases in addition 
to environmental pollution and 
poor management practices.”

The accumulation of antibiotics 
both in the environment and in 
shrimp tissues can be potentially 

risky to consumers and the 
environment. One of the most 
important problems faced 
by our Indian shrimp culture 
farmer is excess Ammonia 
in pond water and sediment 
which is caused by excess feed, 
fecal matter and dead algae 
deposited in the bottom of the 
pond. Due to this, shrimps are 
exposed to toxic gases like NH3, 
NO2 and H2S further leads to 
eutrophication in the culture 
system and cause stress to the 
animal and ultimately end with 
microbial diseases and high 
mortality occurs. 

Though shrimp culture has 
undergone rapid development 
in India, successful production 
is increasingly hampered 
especially by diseases in addition 
to environmental pollution and 
poor management practices. 
Of all the infectious diseases, 
bacterial infections cause 
serious diseases like vibriosis, 
White spot, ulcer, tail rot, necrosis 
etc. Currently, antibiotics have 
been widely used in shrimp 
aquaculture to control bacterial 

infections. However, the use of 
antibiotics has recently become 
a major public concern because 
their use can lead to the 
development of drug resistant 
bacteria, thereby reducing 
drug efficacy. Moreover, the 
accumulation of antibiotics 
both in the environment and in 
shrimp tissues can be potentially 
risky to consumers and the 
environment. 

Such adverse effects have 
prompted scientists to search for 
alternatives to replace antibiotics 
in controlling diseases in shrimp 
farms. One of the potential 
alternatives is bacterial based 
approach especially probiotics. 
Pobiotic as “a live microbial feed 
supplement which beneficially 
affects the host animal by 
improving its intestinal balance”. 

Although macro organisms 
of the ocean have proved 
to be good sources of novel 
bioactive metabolites, large-
scale productions of these 
bioactive metabolites have 
been difficult. Bacillus species 

The production process in shrimp aquaculture is determined by biological, technological, economical 
and environmental factors.
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SEAFOOD TRADE SEAFOOD TRADE

Seafood export from Odisha 
is more than 40 years old. The 
seafood industry in Odisha has 
come a long way since then. In 
initial days it was exporting to 
few countries but now export 
from Odisha happens to more 
than thirty-five countries. 

The International seafood 
industry is caught between; 
increased demand for seafood 
due to ‘diet diversification’, and 
‘oversupply’ due to increased 
fish and shrimp production. 

This increase in supply and 
demand has created various 
environmental issues, like 
decline in sea catch and over 
exploitation, creating long term 
threat to the marine fisheries. At 
the same time the aquaculture 
sector has grown substantially 
over the past decade globally 
making the sector extremely 
competitive . Odisha being one 
of the coastal states of India has 
also registered it’s prominent 

A prescription to the glorious 
growth-path return

Dr. Kamalesh Mishra

SWOT Analysis of the Seafood Export Sector of Odisha, a Strategic tool for intervention

presence in the sector and 
has been contributing to the 
national export basket with a 
steady growth in the same. 

There are mainly three issues 
which have been dominating 
the export scene:

The decline in overall sea 
catches particularly shrimp and 
growth in aquaculture produce 
worldwide. Fluctuations in 
international markets depressing 
prices and profitability and over 
capitalization of the production 
and marketing activities 
increasing risk.

The global seafood market is 
a complex system of trade and 
the sustainability issue .

The shift in focus of the global 
seafood industry to balance 
‘fisheries resources’, ‘global 
processing capabilities’ and the 
‘increased global consumption’ 
in a more sustainable way.

Seafood processing units in 

Odisha being a part of the 
global supply chain need to be 
a responsible global supplier in 
providing sustainable seafood 
and aquaculture products 
mostly shrimp while competing 
with other supplying countries 
in the global trade competition.

Material and 
methods:
For the purpose of SWOT 
analysis 30 seafood exporters 
from Odisha state were 
requested to participate in 
the survey. The participating 
companies completed a 
telephonic Interview providing 
their views on the Strength, 
Weakness Opportunity and 
Threat facing seafood export 
sector in Odisha through a 
questionnaire comprising 
twelve questions in relation to 
the global seafood platform. 
Respondents were asked to 
rate twelve points on a 01 to 
05 point scale where 01 is least 
agree to 05 highly agree, that 
contributed to the strength of 
the Seafood Export Sector of 
Odisha. 

The results: 
The aim of SWOT is to identify 
the favorable and unfavorable 
internal and external factors to 
reach the goal. It is the degree 
to which the industry’s internal 
environment matches with 
its external environment as 
strategic fit. 

(Results According to fig 1, 
table 1 of the questionnaire 
exercised verbally with the 
exporters of Odisha Reveals 
that , ‘Growth of Aquaculture’ 
is considered as the major 
strength for the Odisha Seafood 
Export Industry, about 94.15% 
of the respondents believe 
International acceptance as 
second major Strength, about 
85.65% feel ‘Established fishing 
industry with globally accepted 
variety of species’ as third 
major strength, Government 
incentives and subsidies’ and 

well established export supply 
chain with good storage 
processing and transport 
infrastructure  have got 67.78% 
and 62.36% respectively from 
the respondents and have 
placed it at 4th and 5th in the 
list of strength.    About 47.35% 
believe ‘Perseverance of the 
exporters against all odds’ as 
6th major strength followed 
by End to End value addition 
by 43.37% and Government 
support (both State and Central) 
for quality test labs and hand 
holding to enhance business 

Strengths of Seafood Industry in Odisha: 
Table:- 01 depicting the top 8 strength of Seafood Export Sector of Odisha 

Answer Choices : Responses   %
Established fishing industry with globally accepted variety of species of shrimp (L. 
Vanamie)

85.65% (3) 24

Growth of aquaculture in Odisha 100% (1)  28
International acceptance of Odisha’s quality 94.15% (2)  26
Well established export supply chain with good storage, processing and transport 
infrastructure

62.36% (5)  17

End to End value addition (Farm To Fork)  43.37% (7)  12
Multi -Modal Shipping Connectivity  34.23%  10
Banking Support as term loan and packing credit 33.34%  09
ECGC support on payment credit risk 31.48%  09
Government Incentives and subsidies 67.78% (4)  19
Indigenous manufacturers of seafood equipment 36.84%  10
Perseverance of exporters against all odds 47.35% (6) 13
Government support (both State and Central) for quality test labs and hand holding 
to enhance business globally.   

41.15% (8) 11

Total Respondents 28

globally, by 41.15% for placing 
the strength at 7th and 8th 
position respectively for the 
Seafood Export Industry of 
Odisha. )

Weaknesses seafood 
export industry of 
Odisha: 
Respondents (Seafood 
Exporters) were asked to rate 
on the various weaknesses that 
had affected the growth of the 
Seafood Export Industry of 
Odisha. 

Answer Choices : Responses   %
Lack of hygienic, auction or buying platform with quality ice and adequate cold 
chain facility for shrimp movement

59.48% (8) 16

High establishment cost resulting in high unit cost of production 85.79% (2)  24
Less number of EIA approved Lab for faster and economy in testing cost 76.15% (4)  21
Absence of quality control at primary production centers when outsourced 
(Peeling Center)

49.76%   14

Non availability of Skilled labour for value added products  67.37% (7)  18
Increase in labour cost and Demand   69.78% (5)  20
Realization of capacity utilization of processing units 51.34%  17
Lack of strong financial background of many exporters 57.65%  16
Too much dependency on bank loan and credit 68.48% (6)  19
Uncertainty of raw material supply due unpredictable weather condition, disease 
attack or lock down due act of God like pandemic

97.84% (1)  27

Export Price and demand uncertainty unexpected weather condition or any act of God 
resulting in additional storage cost, congestion and unexpected delay in shipment

79.65% (3)  22

Safety standard at factory   31.15%  09
Total Respondents 28

Table:- 02 depicting the top 8 weakness of Seafood Export Sector of Odisha
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(Results as per fig 4 table 4 of the 
questionnaire it was observed 
about 78.57%r believed 
‘Unsustainable fishing practices’ 
as major threat to fishing 
industry, followed by ‘decline 
in sea catch worldwide’ as 2nd   
major threat at 75%, followed 
by ‘Bumper production and 
supply of aqua culture products 
worldwide’ as the 3rd major 
threat at 67.85% followed by 
‘too much dependence on 
aquaculture for supplies’ as 
4th major threat with 64.28% 
followed by ‘incidence of alert 
and rejections and continued 
trade impediments’ as 5th  major 
threat at 60.71% followed by 
‘Importers price renegotiation 
after reaching destination’ as 
6th major threat   with 57.14% 
responses. At 7th place Natural 
calamities like flood , cyclone 

disease attack on shrimp 
farming and any act of God 
has a score of 46.42% followed 
by High cost of compliance 
with quality standard of buyer 
countries at 8th place with 
42.85% responses.)

Conclusion:
Odisha being one of the 
prominent players in the 
seafood export sector in the 
country is having its own 
advantages and advantages. It 
has got tremendous potential 
to enhance the growth of 
this sector. The geographic 
location blessed with widely 
covered water bodies with the 
knowledge of fisheries can go 
a long way contributing to the 
economy of the state and the 
country in terms of employment 
generation and foreign 
exchange earnings. Presently 
the sector is passing through 
one of its worst phases. The 
wrath of cyclones followed by 
the lock down imposed due to 
Covid 19 pandemic the industry 
is come to a state of stand still. 
Though the Central government 

in coordination with the state 
government has allowed the 
operation of the units following 
the social distancing norms, 
the going is not at all smooth 
and encouraging. As there is 
very low capacity utilization 
due to labour shortage and 
the compulsion to follow the 
protocol, the growth path the 
industry has been trading for the 
last couple of years has come to 
a grinding halt. Post Covid 19 
if looking at the SWOT analysis 
the sector is not addressed by 
the governments both central 
and state then nothing can be 
predicted about the future of 
the sector with surety. This is a 
real difficult time that will pass off 
soon is what all the stakeholders 
of the sector are eagerly waiting 
for with all positiveness but 
apprehension of the worst that 
may come is often shaking the 
confidence of all associated 
with the sector. God is great 
and for sure the good time will 
prevail soon.       
(About the writer: Dr. Kamalesh Mishra 
is the President Seafood Exporters 
Association of India, Odisha Region.)

Answer Choices : Responses   %
Growth of aquaculture compensating the decline of the sea catch 92.85% (1) 26
Exploring tuna fishing  17.85%   05
Widespread acceptance of Odisha quality 85.71% (2)  24
New market opportunity in the markets like USA, EU China,UAE, and East Asian 
countries, 

82.14% (3)  23

Shipment connectivity to most of the destination from Odisha  53.57 (6)  15
ISO, EU, BAP, BRC Certified factories   64.28% (4)  18
Institutional linkages through MPEDA as nodal agency for trade promotion and 
dissemination of information

21.42%  06

Odisha as one of top producers of seafood from india 60.71% (5) 17
FDI in seafood sector in Odisha 10.71%  03
Russia ban on western seafood products a boon for Odisha 25%  07
Market entry in to Korea, Russia, Australia 28.55% (8)  08
Crop failure in other countries due natural calamities and act of god.   39.28% (7) 11
Total Respondents 28

Table:- 03 depicting the top 8 opportunities of Seafood export Sector of Odisha

Table:- 04 Depicting the top 8 Threats faced by Seafood export Sector of Odisha

(Result as per fig 3, table 3, of the 
questionnaire, it was observed 
that, ‘Growth of aquaculture 
compensating the decline in 
the sea catch’ as first major 
opportunity at 92.85% followed 
by ‘Widespread international 

acceptance of Odisha quality’ 
was believed to be the major 
opportunity for Odisha seafood 
export industry by 85.71% 
of the respondents, about 
82.14% believe, New market 
opportunity in the markets like 

USA, EU China,UAE, and East 
Asian countries, as 3rd major 
opportunity, about 64.28% 
believed ‘ISO/EU/ BAP/BRC 
certified factories as 4th major 
opportunity, about 60.71% 
believed ‘Odisha as one of the 
top producer of seafood in the 
India as 5th major opportunity 
and ‘shipment connectivity to 
most of the destinations from 
Odisha’ as 6th major opportunity 
for  seafood Export. Crop failure 
in other countries and market 
entry in Korea, Australia, Russia 
are in 7th and 8th place in the 
opportunity chart as indicated 
by the exporters from Odisha.)

Answer Choices : Responses   %
Decline in sea catch nationally and globally 75.00% (2) 21

Unsustainable fishing Practices  78.57% (1)  22

Bumper production and supply of aqua culture products world wide 67.85% (3)   19

Too much dependence on aqua culture products (Vannamei) for supplies  64.28% (4)  18

Lack of transparencies in Shipping industries  32.14%  09

Liquidity and payment issues with the importers   39.28%  11

Importer- price renegotiation after reaching destination 57.14% (6)  16
High cost of compliance with quality standard of buyer countries 42.85% (8) 12
Incidence of alert and rejection and continued trade impediments. 60.71  17
Import restriction in India hamper import and re-export opportunities 35.71%  10
Political instability and environment law 28.57%   08
Natural calamities like flood , cyclone disease attack on shrimp farming and 
any act of God  

46.42% (7) 13

Total Respondents 28

(Results as per fig.2 of the 
questionnaire, it was observed, 
about 97.84% believe that 
Uncertainty of raw material 
supply due unpredictable 
weather condition, disease 
attack or lockdown due act of 
God like pandemic as major 
weakness for the industry 
in Odisha followed by ‘high 
establishment cost result in high 
unit cost of production as 2nd 
major weakness with 85.79% 
followed by Export price and 
demand uncertainties result 
in addition cost of storage & 

delay in shipment’ at 79.65 per 
cent as 3rd   major weakness, 
and about 76.15 per cent of the 
respondents believe that less 
number of EIA approved Lab for 
faster and economy in testing 
cost place it at 4th weakness 
followed by ‘Increase in labour 
cost and Demand as the 5th 
major weakness at 69.78%. Too 
much dependency on bank loan 
and credit is placed 6th position 
68.48% and Non availability of 
Skilled labour for value added 
products at 67.37% is kept at 7th 
place by the respondents and in 

the 8th place Lack of hygienic, 
auction or buying platform 
with quality ice and adequate 
cold chain facility for shrimp 
movement is placed with and in 
59.48% )

Opportunities for 
indian seafood 
industries: 
Respondents were asked to rate 
various opportunities available 
for Seafood Export Sector 
Odisha.

Threat for Indian seafood industry: 
Respondents were asked to rate various threats affecting the seafood export sector of Odisha. 
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Small scale fisheries in 
the time of pandemic

B.K. Das, Sunita Prasad, Aparna Roy

Small-scale fisheries in India 
in the inland sector can be 
defined as an easy, individual, or 
household venture which entail 
low levels of technology, and 
almost synonymously can be 
used as artisanal or traditional 
fisheries and linked to local 
market networks. 

Inland fisheries resources in 
India are as diverse as they are 
plentiful, comprise of rivers, 
canals, estuaries, floodplain 
lakes and the ponds and 
tanks located in different 
geographical regions. FAO has 
defined Small-scale fisheries 
(SSF) as traditional fisheries 
involving fishing households 
using a relatively small amount 
of capital and energy, small 

fishing vessels, making short 
fishing trips, and mainly for 
local consumption. It is also 
referred to as a subsector of the 
commercial fishery conducted 
without boats and/or from 
motorized or non-motorized 
vessels of less than 20 meters 
in length, and artisanal. Almost 
95 percent of the world’s inland 
fisheries catch is derived from 
developing countries (Bartley 
et al., 2015), and 90 percent of 
inland capture production is 
consumed in the developing 
world (World Bank, 2012). 
Various countries categorize the 
small-scale fisheries as distinct 
groups, yet the terminology 
varies such as artisanal, 
traditional, household-based, 
subsistence, or recreational. 

The Indian fisheries’ resources are vast and varied, comprises 
of both inland and marine sectors.

        Though the 
lockdown  has put 
millions in the throes of 
adversity, the pollution 
level of air and water has 
shrunk. The apparent 
“return” of wild animals 
to “human spaces” due 
to the lack of human 
presence or management 
has captured people’s 
attention. 

FISHERIES NOW

Small scale fisheries 
and COVID 19 
The COVID-19 pandemic is a 
worldwide pandemic of corona 
virus disease, caused by severe 
acute respiratory syndrome 
corona virus 2 (SARS-CoV-2). 
The outbreak was first reported 
towards the end of 2019 in China 
and has now been declared a 
pandemic by the World Health 
Organization. The affected 
countries have responded 
differently to the virus outbreak. 
Restrictive measures like social 
distancing, lockdown, case 
detection, isolation, contact 
tracing, and quarantine of the 
exposed were adopted as the 
most efficient actions to control 
the disease outbreak. Based 
on the experience of these 
countries, India responded to 
the pandemic by imposing an 
emergency lockdown period 
for almost 3 months. Though the 
lockdown has put millions in the 
throes of adversity, the pollution 
level of air and water has shrunk. 
The apparent “return” of wild 
animals to “human spaces” due 
to the lack of human presence 
or management has captured 
people’s attention.

Though with this lockdown 
period, to some extent, 
some positive effects on 
the environment happened 
but it affected severely the 
fishery sector. It caused 
sharp declines in total catch, 

demand and supply, lesser 
business and trade, transport, 
and supply disruptions. The 
Asian Development Bank has 
assessed the potential economic 
impact of this outbreak on 
Asian economies across various 
scenarios and suggested a 
global impact of $77 billion to 
$347 billion or 0.1% to 0.4% of 
global GDP, with a moderate 
case estimate of $156 billion 
or 0.2% of global GDP (ADB, 
2020). The total lockdown 
was need of the hour to arrest 
the spread of the pandemic; 
however, quick and immediate 
intervention is necessary for 
reviving the disruptive effect on 
the livelihoods to minimize the 
vulnerability of the populace 
on the food production and 
supply system in the country. 
The Small Scale Fisheries (SSF) 
in India have the potential for 
supporting the country to attain 
the three important Sustainable 
Development Goals ‘eradication 
of poverty’; ‘zero hunger’ and 
‘good health and well being’. But 
the unprecedented lockdown 
measures have a significant 
impact on the fishers, especially 
on their livelihoods, food, and 
nutrition security. 

Impact on riverine 
fisheries 
The river system of the country 
comprises 14 major rivers, 44 
medium rivers, and innumerable 
small rivers and desert streams, 

having a combined length 
of 29,000 km which provides 
one of the richest fish genetic 
resources in the world. 
Freshwater fish species such 
as Indian major carps, minor 
carps, catfishes, indigenous air-
breathing fishes and prawns 
form major catch in the upper 
and middle stretch of the river. 
A large number of people are 
directly dependent on the rivers 
and estuaries for their livelihood. 
The rivers and estuaries are 
the abode of precious fish 
germplasm, besides supporting 
huge biodiversity. The Indus, 
Brahmaputra, Ganga, Narmada, 
Tapti, Godavari, Krishna, 
Cauvery, and Mahanadi are 
the major river systems of 
India. Riverine fisheries have 
an immense contribution 
to livelihood and income 
generation of the small-scale 
fishers. During the lock-down 
period, the fishing activities in 
the riverine sector have been 
affected to a great extent.  

During February 2020, the Hilsa 
at Diamond Harbour was 60-
70 Kg/day. While during this 
lockdown period (Mid march), 
it has come down to 30-35 
kg. But the number of fishing 
boat operations has not been 
changed through the number 
of fishermen per boat has been 
reduced by 40-50%. While in the 
middle and upper stretches at 
Farakka and Patna indicated that 
the fish catch has been reduced 
drastically due to less number 

The assessment of 
the COVID-19 impact 
on the fishers shows 
visible changes in 
various activities 
related to wetland 
fisheries.
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of boat operations. Though Fish 
catch is reduced, there would be 
a positive impact on long term 
fish recruitment and fisheries in 
the riverine system.

More than 80 percent of pollution 
in the Ganga is due to domestic 
sewage from surrounding towns 
and villages and industrial 
waste. The 2,500-kilometre 
river has been an important 
part of India’s history, identity, 
religious beliefs, and economy 
for thousands of years. During 
the nationwide lockdown 
period, signs of improvement 
in the water quality of the 
Ganga river started surfacing. 
At Rishikesh, the Dissolved 
Oxygen (DO) values were 
found increased. Since all major 
polluting industries are closed, 
the toxic load is off the river. 
As per newspaper reports, the 
absence of industrial pollutants 
due to the nationwide lockdown 
against COVID-19 has allowed 
the water of the Ganga river to 
be restored to a sparkling clean.

Impact on wetland 
fisheries   
Among the Inland open water 
fishery sectors, wetlands are 
considered as the most dynamic 
ecosystem on the globe, 
recognized worldwide for their 
crucial role in sustaining a 
wide array of biodiversity, and 
offering goods and services and 
securing livelihood of millions 
of people (Ramachandra et al., 
2011). Wetlands of Gangetic 
plains bear special significance 
because of their magnitude 
and support to the livelihoods 
of millions. It offers tremendous 
scope for expanding both 
capture and culture-based 
fisheries (Sarkar et al, 2016). The 
total area covered by floodplain 
wetlands of India is 5,25,028 
ha. Bihar reportedly has the 
highest area under floodplain 
wetlands, followed by Uttar 

Pradesh, Assam, West Bengal, 
and Manipur. These wetlands 
are known as beel/baor in West 
Bengal, Maun, or Chaur in Bihar, 
Beel in Assam. In India, the 
average fish production from 
these water bodies is 230 kg/
ha/ year, however, the potential 
is at 1500-2000 kg/ha/ year. 

The assessment of the 
COVID-19 impact on the fishers 
shows visible changes in various 
activities related to wetland 
fisheries. The Primary Fishermen 
Cooperative Societies (PFCS) of 
the selected wetlands of West 
Bengal decided not to harvest 
the stocked fish because of 
lesser opportunity and options 
of selling the harvested fish, 
although the demand for 
fish kept on increasing in 
West Bengal. Disruption in 
internal logistics for unloading, 
storing, and transport played 
havoc in the fish supply chain. 
Reportedly, in Chamardaha 
beel, there was neither stocking 
and nor harvesting during the 
lockdown period. Since there 
was stringent order for “no 
group fishing” from the local 
administration, fishers could not 
go for stocking or harvesting. 
Seeds were also not available 
for nursery raising of spawns. 
However, stocking was carried 

on after the lockdown period. 
According to the responses, 
due to this delayed stocking 
and harvesting, there would 
be possible predictive loss of 
Rs. 4 lakhs to Rs. 5 lakhs. There 
has been a 15% increase in 
fish prices in the market due to 
less supply. In Beledanga beel, 
fishermen stocked 60 quintals 
of Indian Major Carps (Catla 
catla, Labeo rohita, Cirrhinus 
mrigala) during the initial phase 
of lockdown and release 8.5 
quintals of fingerlings from 
pen to the wetland. They used 
previously stocked feed in 
their wetland as no commercial 
feed was available during 
the lockdown. However, they 
could not harvest their fish as 
all the local wholesale markets 
were sealed and this area was 
declared as containment zone of 
COVID 19. However, fishermen 
were catching indigenous fishes 
individually or in small groups 
which earned the Rs. 60 to Rs. 
150 per person per day. They 
perceived a financial loss of 
60 percent. Panchita beel has 
incurred a loss of Rs. 8 lakhs 
due to delayed stocking and 
harvesting. However, despite 
the restriction on group fishing, 
they harvested fish worth Rs. 3 
to 4 lakhs during the lockdown 

FISHERIES NOW

by allowing 4-5 people at a 
time to harvest fish through 
the operation of the ‘Beri Jaal 
Method’ netting. They reported 
an almost 30% percent rise in 
fish prices in the market due to 
less supply of fish. The Khalsi 
beel fishers do not harvest the 
fishes due to restriction in group 
fishing and bulk marketing 
and perceived a loss of 4.5 
lakhs rupees, whereas Akaipur 
fishers perceived that the FCS 
will incurred a loss of Rs 4 
lakhs approximately. About 73 
percent of the sampled fishers 
of Khalsi and Akipur wetland 
reported that their major 
earning comes through daily 
payment by the cooperatives 
societies for fish harvesting and 
selling.  

In the wetlands of Bihar, the 
fish harvest was completely 
stopped from 20 March to 15 
April 2020. The fishing was 
started only after 15 April 2020 
at 30% of the intensity of the 
normal duration of fishing hours 
due to the low demand for fish 
and disruption in the supply 
chain. Most of the fishers of 
wetlands of Bihar admitted 
that the lockdown has made 
them partially jobless. In Kararia 
Maun, the fish harvesting used 
to be done on alternate days 
with 300 kg catch per fishing 
day in earlier years. The fish 
catch started with the advisory 

issued by the Government of 
India by maintaining 2 meters of 
physical distance with a covering 
of the face. Due to the loss of 
20 fishing days in March-April 
and reduced intensity of fishing, 
there would be a possible loss 
of approximately Rs. 5 lakhs. The 
price of fish has been increased 
by 25-40% due to supply 
constraints. In Rulhi maun, the 
fishers perceived a possible loss 
of Rs. 1 lakh and reported a 30-
40% price appreciation of fish 
due to supply-side disruption. 
Moreover, fish traders were 
directly purchasing the produce 
at the wetland level site. Most of 
them earned through working as 
agriculture labourer. The fishers 
group felt that there would be a 
possible loss of Rs 3 lakhs due to 
an extended fishing ban. At Sirsa 
and Majharia maun, the FCSs 
perceived a loss of Rs 2 lakhs 
and Rs 0.5 lakhs respectively 
during that period. Fishers of all 
five wetlands of Bihar received 
an advisory from ICAR-CIFRI 
experts to take measures during 
the lockdown.  

In Assam, all gear operations 
were prohibited during the 
fishing ban period (1 April 
to 15 July)  Though for their 
own consumption, they can 
catch a small amount quantity 
of fish. In general, fishermen 
from Rupahi beel (Nagaon) 
were unable to access markets 

            Among the Inland 
open water fishery 
sectors, wetlands are 
considered as the most 
dynamic ecosystem on 
the globe, recognized 
worldwide for their 
crucial role in sustaining 
a wide array of 
biodiversity, 

for feed procurement due 
to transportation issues and 
the operation of markets. At 
Garudharia beel, Dibrugarh, the 
average catch per fisher was 3-4 
kg with an income of Rs. 250-300, 
based on size and fish species. 
Borgui beel is a seasonally 
open located in Nagaon and 
fishers mainly practice cage 
culture that requires day to day 
proper feeding and monitoring. 
Due to strict restrictions on 
transportation, the fishermen 
are unable to procure feed for 
fishes which will hamper in the 
growth and production of the 
fishes. During the lockdown, 
5% of mortality was observed 
in Cage culture due to the 
non-availability of feed. Borla 
beel is a large open beel and 
two hundred fishers’ families 
are dependent on this beel for 
their livelihood. The monthly 
catch of each fisher is in the 
range of 100-300 kg fish that 
results in a monthly income 
of Rs. 7000-18000. The fishers 
are maintaining both personal 
hygiene and social distancing 
during fishing activities. Most 
of the respondents informed 
that 70% of the time they spent 
at home. The farm gate price of 
IMC was Rs. 250-300/kg during 
the lockdown period, compared 
to Rs. 200-250/- during normal 
time. The supply of fish was only 
40% of the normal times. The 
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fish supply from other states has 
completely stopped which led 
to an increase in fish price to 
25-40% higher. The livelihood 
loss to each fisher due to 
lockdown was approximately 
Rs. 10000/-, Rs. 12500/- and 
Rs. 4500/- respectively in Bihar, 
West Bengal and Assam and 
on an average Rs 9000 for an 
individual fisher of wetland. 
Considering the large resources 
of wetlands in the country which 
is managed by PFCs and small 
scale fishers, the economic loss 
is huge.

Impact on estuary 
and canal
In India, the estuarine system, 
spreading over 300,000 ha 
forms the major component 
of inland capture fisheries 
and production. The global 
economic slowdown will have 
adverse impacts on export-

oriented fisheries. These 
include the shrimp fisheries 
(Chilika lagoon, Pulicat Lake 
and Vembanad backwaters), 
clam fisheries of Kerala 
backwaters, and mud-crab 
fisheries operational along with 
the estuarine areas of Kerala, 
Tamil Nadu, Odisha and West 
Bengal (lower Sundarbans). 
During the lockdown, majority 
of the commercial fishermen 
who employ varied forms of 

gears such as bag nets, seine 
nets, set barriers and drift 
gillnets (operation of these 
gears involve at least 2-5 fishers 
along with persons for sorting 
the catch after haul) were not 
able to venture into estuarine 
waters. Thus, fish landings 
from these areas were solely 
comprised of small-sized set 
gill nets, cast nets, and hooks 
(operated by single fishermen). 
In West Bengal, disruption in 
transport services resulted in 
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Advisories for the inland 
fishers under the Corona virus, 
COVID-19 threat

1. The inland capture 
fisheries sector largely consists 
of resource-poor fishers, the 
daily sustenance of which 
depends on daily fishing. ICAR-
CIFRI is deeply concerned 
about their livelihood in this 
crisis period and would like to 
issue the following advisories 
during this lockdown period. 

2. The Government has 
imposed a 21 days lockdown 
period. Although there is no 
ban on fishing in this lockdown 
period, however, group fishing 
or community fishing should be 
avoided. 

3. There is no evidence 
of virus spreading through 
water. However, singlehanded 
fishing or family fishing may be 
practiced as far as possible and 

all the persons should use masks 
and ensure hand washing with 
soap at regular intervals while 
going for the fishing.

4. Collective marketing is 
suggested. In a muhalla one 
or two persons may go to the 
market pooling all the catch 
for selling. Maintain a safe 
distance of at least 3 feet during 
unloading and selling. 

5. Payment may be made 
to the farmers’ account directly. 
The dealers should use the 
POS machine for receiving 
payment. The machines should 
be sanitized after every use.

6. Convert the catches into 
dry fishes and other household 
products for selling at a later 
period.

7. Drink plenty of water, as 
far as possible warm water. 

8. Stay at home. Go out only 
in case of absolute necessity. 

There shall be no gathering 
of more than 5 persons at one 
place.

9. In case, group fishing 
is necessary, try to engage 
only familiar persons within 
community, so that entry of 
suspect or likely carrier is 
avoided during the operation.

10. It is advised to grow 
vegetables in the kitchen 
garden.

11. Sufficient provision of 
masks/sanitizers/hand wash/ 
soaps may be made available 
by the local fishery department 
to the fishing community.

12. If a person has 
symptoms of cough, cold, fever, 
headache, breathing problems 
in the community, keep him/
her isolated in the home, and 
immediately contact hospital 
and helpline numbers. 
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the non-availability of cultured 
freshwater fishes from Andhra 
Pradesh which added to the 
rapid increase in fish prices. 
in Gosaba block of North 24 
Paraganas of Sundarban area, 
the volume of fish trade has been 
reduced to 33% of the volume 
and the price of fishes has been 
increased to 1.25 times for IMC 
and Medium carps, whereas 
the price of other commercial 
species has been decreased 
to less than 50% as they are 
mostly supplied to the bigger 
market in urban areas. The price 
of small indigenous fishes has 
been reduced to 25-50%. Only 
10% of boats are operating for 
fishing and the fishing days 
have been reduced to 33%. In 
Hooghly estuary, the juveniles of 
Hilsa shad (Tenualosa ilisha) are 
heavily exploited by magnets 
during March-April during 
their seaward migration which 

caused the decline in the hilsa 
population.  

Impact of COVID on 
inland value chain 
In Howrah fish market of West 
Bengal, the supply of inland 
fish is around 20-30% than the 
normal time. This is because 
of the low supply coming from 
other states. On 30 March, 
only one truck carrying 6000 
kg (150 boxes of Catla 6-8kg 
size) arrived from Indira Sagar 
reservoir, Madhya Pradesh. This 
was sold to wholesalers @ Rs 
320-350/kg. On normal days 
(before lockdown) the rate of 
Indira Sagar Catla was in the 
range of 260-280. The rates 
are 25% higher than normal 
days. The supply from Maina 
(Midnapore district) is around 
50% of normal days. The rate 
of Catla (2-2.5 kg) is Rs. 250/

kg which is 20% higher than 
normal days. At Motihari, the 
wholesale and retail markets are 
completely closed down due to 
lockdown. But the fish retailers 
are selling from their homes. 
The market is just 5% of normal 
daily sales. Fishes, mostly Rohu 
and Catla are sold at Rs. 350/kg. 
Since the fish harvest has been 
stopped at mauns the supply 
of maun fishes is just 50 Kg/
day and the price fetched Rs. 
280-300/kg at the village level. 
On Normal days, the farm gate 
price at maun was Rs. 200-220/
kg. In general, price fluctuation 
is very high across urban as 
well as rural sectors and varied 
within and across the state also.

(B.K. Das, Sunita Prasad and Aparna Roy 

are from ICAR-Central Inland Fisheries 

Research Institute, Barrackpore, 

Kolkata.)
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Geared up to accelerate 
business, success and 
growth in Aquapreneurship 

ICAR- Central Institute of Fisheries Technology is wining 
accolades for promoting innovations and entrepreneurship 
in fisheries sector through Business Incubation

Business incubator is a broad umbrella term referring to any organization that provides 
physical workspace, management and technical assistance, access to financing and other 
supporting services to young firms and helps them survive and grow during the startup 
stage. The Business Incubators acts as catalysts for economic growth by combining the 
features of technology commercialization, entrepreneurship and business facilitation. 
The Indian Council of Agricultural Research (ICAR) started the business incubation drive, 
designed for the Indian agricultural sector to promote agribusiness in 2009, by utilizing 
the vast research and development facilities and knowledge available with its research 
institutions.

TECHNOLOGY & INNOVATION

Introduction
As part of translating the 
research results arising from 
the field of fisheries and, ICAR 
set up a unique Agri-Business 
Incubation (ABI) Centre at ICAR-
Central Institute of Fisheries 
Technology, Cochin. The ABI 
Centre helps prospective 
entrepreneurs, by providing 
pro-active and value-added 
support in terms of technical 
consultancy, infrastructure 
facility, and business support 

Founded in 1957, ICAR - CIFT 
has proven its excellence in the 
development of fishing and 
fish processing technologies. 
During the last 63 years, ICAR-
CIFT has made commendable 
scientific contributions in the 
field of fisheries and is the 
only National Centre in the 
country where research in all 
disciplines relating to harvest 
and postharvest is undertaken. 
ICAR-CIFT has been recognized 
as a National Referral Laboratory 
as well as National Reference 
Laboratory by FSSAI under 
Ministry of Health and Family 
Welfare, Government of India. 
The significant achievements of 
the Institute have contributed 
to the overall development 

services, expert’s guidance and 
training to develop technology 
based business enterprises. 
It provides a platform for the 
speedy commercialization of 
the technologies developed by 
the ICAR Institutes, by creating 
an interfacing and networking 
mechanism between R&D 
institutions, industries and 
financial institutions. The 
fisheries technologies available 
with ICAR includes harvest and 
post harvest technologies, new 

of the fisheries industry in 
India, including marine, 
inland capture and seafood 
processing sectors. ICAR-CIFT 
has played a pivotal role in the 
technological development and 
modernization of both harvest 
and post-harvest sectors in 
fisheries from its nascent stage, 
by actively engaging in need-
based technology development 
as well as transfer. The Institute 
has always been responsive 
to the dynamic changes that 
takes place in the fisheries 
sector and has endeavored to 
reframe the strategies and fine-
tune the research framework in 
order to address the emerging 
challenges. ICAR-CIFT has 

and improved aquaculture 
methods, seed production 
technologies of finfish and 
shrimp, cost-effective and 
nutritious feed formulations 
for fish farming, test kits / 
diagnostic methods, ready-
to-cook and ready-to-serve 
value added products, waste 
m i n i m i z a t i o n / u t i l i z a t i o n 
technologies, byproduct 
utilization, pharmaceutical and 
biotechnological products, 
food packaging techniques etc. 

received the Sardar Patel 
Outstanding ICAR Institution 
Award thrice, (during 2018, 
2006 and 2000) for its excellent 
track record in R&D endeavors 
and extensions activities.

Contact: The Director, ICAR – 
Central Institute of Fisheries 
Technology

CIFT Junction, Williangdon 
Island, Matsyapuri P.O., 
Kochi-682 029, Kerala, India. Ph 
: 0484-2412300; Email : cift@
ciftmail.org; Website : www.cift.
res.in

For enquiries on Agi-business 
Incubation / Technology 
transfer, mail to ztmcfisheries@
gmail.com
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Business incubation 
at ICAR-CIFT 
The ABI Centre at ICAR-CIFT aims 
at establishment of Agribusiness 
enterprises through IPR 
enabled ICAR technologies. It 
focuses on finding new ways of 
doing business in agriculture 
and allied fields by providing 
access to unexplored markets 
for achieving the objectives 
of increased productivity, 
poverty alleviation, nutritional, 
livelihood and income security. 
The objectives of the ABI Centre 
are,

•	 C o m m e r c i a l i z i n g	
technologies developed by 
ICAR-ICAR-CIFT

•	 Helping	 entrepreneurs	 to	
commercialize business 
ideas utilizing the R&D back 
up of the institutes

•	 Providing	 pilot	 level	
production facilities in 
fisheries to entrepreneurs 

•	 Imparting	training	for	creating	
prospective entrepreneurs 
and value added manpower

The process of 
incubation
The ABI Centre targets 
entrepreneurs, from fledgling 
startups in need of basic small 
scale processing capacity to 
sophisticated businesses in 
need of R&D back up, office 
infrastructure and pilot/test 
market processing facility 
for the development of new 
products. It possesses good 
infrastructure facilities suitable 
for providing direct incubation 
of about 9 entrepreneurs 
in a corporate environment 
within the premises of ICAR-

CIFT, at a time. The purpose of 
direct incubation is to support 
emerging companies through 
their infancy. It also provides 
virtual incubation to budding 
entrepreneurs who want to 
start new enterprises as well as 
to establish entrepreneurs who 
need to increase the efficiency 
of existing ventures. The Unit 
regularly conducts awareness 
and technology promotional 
programmes for sensitization 
of entrepreneurs and to 
identify interested potential 
candidates for physical and 
virtual incubation. The residency 
period for direct incubatees 
will be normally for one year, 
extendable by another year in 
special cases, depending on 
the progress of incubation. As 
the business venture becomes 
mature enough, the concessions 
and the facilities provided to the 
incubatee companies will be 
gradually withdrawn.

Incubation facilities 
under one roof
The major facilities provided 
by the business incubator for 
de-risking are listed below 
provided by the Institute are:

1. Provides technology and 

know-how backed up with 
scientific results

2. Initial assessment of product 
and business

•	 Assess	 the	 commercial	
viability of the business plan

•	 Benchmark	 against	 best	
practices in the industry

•	 Identify	technology	gaps	and	
requirements

3. Regulatory, compliance and 
standards support

•	 Training	in	quality	regulations	
and related aspects

•	 On-site	 inspections	 and	
formulate remedial measures

•	 Provides	assistance	to	secure	
regulatory and standards 
certifications

4. Infrastructure and production 
unit

•	 State-of-the-	 art	 pilot	 level	
production facility

•	 Well-furnished	 office	 space	
at prime business location

5. Training and skill 
development

6. Product development and 
testing

7. Formulation of company 
policies

8. Setting up of new facilities 
and up-scaling

TECHNOLOGY & INNOVATION

Pilot level production 
facility in fisheries
A state-of-the-art generic semi-
commercial production facility 
is made available to incubating 
entrepreneurs for developing 
value added products from fish. 
The ABI Centre provides facilities 
and staff support on a fee for use 
basis to assist companies and 
individuals, with production and 
testing of product formulations 
provided by the client. The 
user can experiment with new 

following chain: (i) Commercial 
Fishing and fish farming 
which produce the fish (ii) Fish 
Processing which produce the 
fish products and (iii) Marketing 
of the fish products. The clients 
approached the centre during 
the period 2010-19, for various 
services are classified based on 
the area of their expertise and 
represented as Fig: 1. 

its activities at a rapid pace and 
trying to build a foundation for 
new technology based industries, 
establish a knowledge-based 
economy and create new jobs 
in the agricultural sector by 
bridging the gap between 
private and public sectors, and 
finding suitable mechanisms for 
ensuring good entrepreneurial 
climate.

(The author is the Director, ICAR-
CIFT. Views expressed are personal.)

equipment and processing 
steps on old products or to link 
old equipment in new ways. For 
incubatees, the pilot plant is an 
ideal testing arena to determine 
commercial run viability of new 
products. The pilot plant also 
serves as a process lab, a place to 
see how processing equipment 
impacts food products under 
varying conditions. The pilot 
plant facility at ICAR-CIFT 
includes production lines for 

•	 pre-processing	/	cooking
•	 retort	pouch	processing

•	 solar	drying
•	 canning	/	curing	/	smoking
•	 sausage	production
•	 extruded	products
•	 chitin	&	chitosan
•	 breading	&	battering	
•	 product	packaging

Categories of 
entrepreneurs 
approaching the agri-
business incubator
The fishing industry includes any 
industry or activity concerned 
with culturing, harvesting, 
processing, preserving, storing, 
transporting, marketing or 
selling fish or fish products. 
The commercial activity is 
aimed at the delivery of fish 
and other seafood products 
for human consumption 
or as input factors in other 
industrial processes. Directly 
or indirectly, the livelihood 
of over 500 million people in 
developing countries depends 
on fisheries and aquaculture. 
The commercial sector of the 
fishing industry comprises the 

Conclusion
The article provides an outline 
of the initiative taken by ICAR, 
in establishing the first fisheries 
business incubator in India. It 
gives an overview of the activities 
of the ABI Centre at ICAR-CIFT, 
Cochin and the wide variety 
of technical, managerial, and 
administrative supports offered 
to the incubating entrepreneurs. 
The incubation unit is expanding 

Activities so far in numbers 

•	 178	registered	incubatees

•	 More	than	100	successful	graduates

•	 16	companies	had	taken	the	office	facility

•	 More	 than	 125	 clients	 have	 used	 the	 pilot	
plant facility for product development and 

trial production

•	 Around	 850	 people	 trained	 in	 various	
technology concepts

•	 42	B2B	Meets	/	Industry	Meets	/	Workshops	/	
Sensitization Programs conducted

•	 Around	60	new	product	brands	in	the	market
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Keystone of future sustainable 
aquaculture - Biofloc

Bioflocs are conglomerates of microbes, algae, protozoa and other 
organisms, together with detritus, dead organic particles. The basic 
principle of the biofloc technology (BFT) is the retention of waste 
and its conversion to biofloc as a natural food within the system. 
There are strong economic 
incentives for an aquaculture 
business to be more efficient. 
High-density rearing of fish 
typically requires some waste 
treatment infrastructure. 
Biofloc systems use a counter-
intuitive approach, allowing 
or encouraging solids and the 
associated microbial community 
to accumulate in the water.

Aquaculture production 
depends on feed, dissolved 
oxygen and maintenance of 
water quality parameters in an 
optimal range. Basically, where 
the microbial community growth 
is promoted and utilized for 
removal of waste accumulated 
in water in the form of uneaten 
feed, faecal matter with excreted 
ammonia and derived total 
nitrogen.

As long as there is sufficient 
mixing and aeration to maintain 
an active floc in suspension, 
water quality can be controlled 
in a better way. Managing 
biofloc systems is not straight 
forward as that, however, and 
some degree of technical 
sophistication is required for the 
system to be fully functional and 
the most productive.

Nutritional value 
Each floc is held together 

in a loose matrix of mucus 
that is secreted by bacteria, 
bound by the filamentous 
microorganism, or held by 
electrostatic attraction. The 
biofloc community also includes 
animals that are grazers of floc, 
such as some zooplankton and 
nematodes. Large biofloc can 
be seen with the naked eye, 
but most are microscopic. The 
nutritional quality of biofloc to 
the cultured animal is good but 
rather variable.

The dry-weight protein content 
of biofloc ranges from 25 to 50 
per cent, with most estimates 
between 30 and 45 percent. Fat 
content ranges from 0.5 to 1.5 
per cent, with most estimates 
between 1 and 5 percent. There 
are conflicting reports about the 
adequacy of biofloc to provide 
the often limiting amino acids 
methionine and lysine.

Biofloc is a good source 
of vitamins and minerals, 
especially phosphorus. The core 
advantage in biofloc systems 
is whatever the waste around 
from feed or faecal matter from 
fish which accounts for about 
70% of the total energy given in 
feed, goes to the system as the 
waste. Thus at intensive culture 
operation maintaining water 
quality becomes a challenge. 

So reusing the lost nutrients 
through floc development 
becomes a wise way for 
increasing feed efficiency and 
maintaining water quality.

Dried biofloc 
Dried biofloc has been proposed 
as an ingredient to replace 
fishmeal or soybean meal in 
aquafeeds. The nutritional 
quality of dried biofloc is good, 
and trials with shrimp feed diets 
containing up to 30 percent 
dried biofloc show promise. 
Nonetheless, it is unlikely that 
the dried biofloc could replace 
the animal or plant protein 
sources used in commercial-
scale aqua feed manufacturing 
because only limited quantities 
are available. Furthermore, the 
cost-effectiveness of producing 
and drying biofloc solids at 
commercial scale has to be 
standardized.

As probiotics and its 
effect
Floc stimulate immune response 
in fish. It is well established 
that the immune response of 
animals reared in the biofloc 
based systems is better than 
the other control culture. A 
possible reason is the presence 
of bacteria and other microbial 

Debtanu Barman
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assemblages that give specific 
nutraceutical and immunogenic 
effects.

How biofloc system 
works
Biofloc technique is a waste 
treatment method. Biofloc 
provides two critical services-
training waste from feeding 
providing nutrition to the fish 
from floc consumption. Biofloc 
systems can operate with low 
water exchange rates (0.5 to 
1 percent per day). This long 
water residence time allows the 
development of a dense and 
active biofloc community to 
enhance the treatment of waste 
organic matter and nutrients. 
In biofloc systems, using water 
exchanges to manage water 
quality is minimized and internal 
waste treatment processes are 
emphasized and encouraged.

Suitable culture 
species 
The biofloc system is beneficial 
for the species that are able to 
derive some nutritional benefit 
from the direct consumption 
of floc. Biofloc systems are also 
most suitable for the species 
that can tolerate high solids 
concentration in water and 
are generally tolerant of poor 
water quality such as Tilapia, 
Pangasius, Magur, Singhi and 
Common carp etc. Some of 
them like Tilapia, Common carp, 
and shrimps have physiological 
adaptations that allow them to 
consume biofloc and digest 
microbial protein, thereby 
taking advantage of biofloc as a 
food resource.

Basic types of biofloc 
systems
The two basic types are those 
that are exposed to natural light 
and those that are not. Biofloc 

systems exposed to natural light 
include outdoor, lined ponds 
for shrimp & fish culture in 
greenhouses.

A complex mixture of algal 
and bacterial processes 
control water quality in such 
“Greenwater” biofloc systems. 
However, some biofloc systems 
(raceways and tanks) have been 
installed in a closed building 
with no exposure to natural light. 
These systems are operated as 
“brown-water” biofloc systems, 
where only bacterial processes 
control water quality.

Importance of mixing 
and aeration 
Intensive turbulent mixing is 
an essential requirement of 
biofloc systems. Solids must be 
suspended in the water column 
at all times or the system will 
not function. Without mixing, 
biofloc settles out of suspension 
and may form piles that rapidly 
consume nearby dissolved 
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oxygen. These anaerobic zones 
can lead to the release of 
hydrogen sulphide, methane 
and ammonia that are highly 
toxic to shrimp and fish.

Solids can be removed by 
periodic flushing or by pumping 
sludge from the pond centre. In 
intensive, green water raceways 
for shrimp, water respiration 
rates range from 2 to 2.5mg 
O2/L per hour, although it can 
be as high as 6 mg O2/L per 
hour. It is absolutely essential 
to provide sufficient aeration or 
oxygenation to meet this high 
oxygen demand and to maintain 
concentration at safe levels. 
These high respiration rates also 
indicate that the response time 
in the event of a system failure 
is very short, often less than 1 
hour. Thus monitoring, alarms, 
and emergency power systems 
are required elements of biofloc 
systems.

Effect of green water- 
brown water biofloc 
transition
Floc develops gradually in this 
system and first, the system will 

abruptly transition from green 
water, an algal system to brown 
water, bacterial system. As daily 
feeding rate increases from 100 
to 200kg/ha (10 to 20g/m2), the 
water will appear green with 
the dense algae bloom. Algal 
uptake is the main mechanism 
for ammonia control. The aerator 
power required at this feeding 
rate is about 25 to 30hp/ha. At a 
daily feeding rate of 300 kg/ha, 
there is an abrupt shift when the 
lack of light at very high algal 
density hinders photosynthesis.

Importance of 
liming for alkalinity 
management
Alkalinity is the capacity of water 
to buffer or resist changes in pH 
in response to additions of acids 
or base. Water in biofloc systems 
should be maintained with a 
sample reserve of alkalinity 
because it is constantly depleted 
by reaction with acid added to 
water. The activity of nitrifying 
bacteria is responsible for most 
losses of alkalinity in intensive 

TECHNOLOGY & INNOVATION

Advantages of biofloc culture 
system

•	 Biofloc	 acts	 as	 a	 substitute	
for fish meal in aquaculture 
feed.

•	 The	 protein	 level	 in	 biofloc	
ranges from 15% to 20 %.

•	 Biofloc	 system	 provides	 a	
protective shell to the fish, 
through a probiotic effect 
(Depression of Tilapia 
infection by Streptococcus 
bacterial problem).

•	 Reduced	 need	 for	 water	
exchange.

•	 Higher	stocking	densities	of	
fishes.

•	 Biosecurity	 can	 be	
maintained.

•	 Better	 feed	 utilization	 &	
reduced FCR.

•	 Better	 nutrition	 by	
continuous consumption of 
biofloc.

•	 Enhance	 growth	
performance and survival.

•	 Maintains	 favourable	 water	
quality and enhanced 
production.

•	 Reduction	in	feed	cost.

•	 Reduction	 in	 toxic	
metabolites.

•	 Reduction	in	stress.

•	 Reduction	in	the	pathogen.

•	 Production	 (Carrying	
capacity): 5% to 10% better 
than the normal system.

•	 FCR	 low	 –	 between	 0.6	 to	
1.0.

•	 Production	 cost	 is	 lower	 by	
around 15% -20 %.

•	 Disadvantages	 of	 biofloc	
system

•	 Reduced	 response	 time	
because water respiration 
rates are elevated.

•	 Start-up	period	required.

•	 Alkalinity	 supplementation	
required.

•	 Increased	pollution	potential	
from nitrate accumulation.

•	 Inconsistent	 and	 seasonal	
performance for systems 
exposed to sunlight.

biofloc systems. Over time, acid 
produced by nitrification wears 
down the reserve of alkalinity 
in the water. Once alkalinity is 
depleted, pH can drop steeply, 
inhibiting bacterial function, 
including that of the important 
nitrifying bacteria.

Denitrification and 
sludge treatment
Alkalinity can be recovered 
in denitrification units. Nitrate 
accumulates in most intensive 
biofloc systems because 
of ongoing nitrification. If 
unchecked, nitrate concentration 
reflects the cumulative feed 
loading to the system. Nitrate 
accumulation can be tempered 
by partial dilution through water 
exchange.

Conclusion
Biofloc is an eco-friendly fish 
farming technology. Biofloc 
technology offers benefits 
in improving aquaculture 
production that could 
contribute to the achievement 
of sustainable development 
goals. This technology can 
be an innovative strategy for 
disease control and prevention 
such as antibiotics, antifungal, 
probiotics & prebiotics 
application and also could 
result in higher productivity with 
less impact on the environment. 

Furthermore, biofloc systems 
may be developed and 
performed in integration with 
other food production. This 
technology has the obvious 
advantage of minimizing water 

requirement and organic 
matter and it turns improving 
farm biosecurity by exclusion 
of pathogens, augmentation of 
natural food and improvement 
of FCR, providing a stress-
free environment. Biofloc 
technology is still in its infant 
stage. 

A lot more research is needed 
to optimize the system e.g. in 
relation to nutrient recycling, 
MAMP production and 
immunological effects. Biofloc 
technologies have the potential 
to revolutionise the aquaculture 
system.

(The author is the Founder & 
CEO, Aqua Doctor Solutions, 
Kolkata. Views Expressed are 
personal.) 
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Ecuadorian shrimp export to China 
witnessed 49% drop in June

The        Ecuadorian        shrimp 
industry       announced       this 
Monday,   July   20,   a   serious 
contraction  in  its  production 
and  exports  as  a  result  of  the 
market    crisis    and    reduced 
demand.

The    announcement    of    the 
productive  sector,  which  was 
made     together     with     the 
Minister        of        Production, 
Foreign    Trade,    Investments 
and  Fisheries  Iván  Ontaneda,

also highlighted the impact 
that the world situation has had 
on the breeding and export 
of crustaceans that did not 
experience such a profound 
price crisis in over a decade.

Maturations and larviculture 
already register a worrying 
drop in production; the same 
is palpable at the shrimp farms, 
since dry pools can be seen 
from the air, a situation last seen 
during the appearance of the 
White Spot disease.   Added to 
this scenario is the report  by  the  
producer  sector  of  a  decrease  
in  stocking  densities  to  avoid  
greater economic losses that 
lead to layoffs of the personnel.

The drop in production is a 
reality that is already reflected in 
the export’s statistics of

June with a collapse of 37 
million pounds compared to 
May.

China,  which  is  the  main  
destination  for  Ecuadorian  
shrimp  exports  (62%),  also 
registered a drop in demand, 
since in May sales to that 
destination reached 116 million 
pounds, while in June CNAs 
statistics show a decline to  59 
million pounds, a 49% drop.

According  to  CNA projections  
as  of  July, the contraction is  
more acute since  only  80 million 
pounds would be exported until 
the end of the month.  Supply to 
China is almost non-existent as 
only 11 million would be sold to 
that market.

Regarding the situation with 
the Chinese market, the shrimp 
sector is responding to new 
demands   immediately.    PCR   
analysis   of   packing   plant   
personnel   has   become 
widespread,  as  well  as  the  
reinforcement  of  biosecurity  
measures  in  the  areas  of 
packaging  material  and  
containers.   In  this  way,  
Ecuador  is  collaborating  
with  the Chinese  Customs  
authorities  to  the  improvement  
of  biosafety  processes  in  this  
new global context. 

INTERNATIONAL

In   May   the   sector   
exported   159 million 
pounds of Ecuadorian 
shrimp to   different   
destinations,   while   in June  
it  was  122  million  pounds  
and the July projection 
does not reach 80 million   
pounds,   a   decrease   that, 
according to the sector, is 
a sign  it is clear that the 
process of adjusting to the 
market situation has started.

Infection resistant nutrient for 
farm species

MrFeed is a novel animal feed ingredient line developed by Menon Renewable Products, Inc. and it 
contains a unique blend of nucleotides, peptides and nutritional components that stimulate healthy 
immune function while providing balanced nutrition. 

A product designed for the health, growth and survival of the crop

MrFeed ingredients have 
been designed and tested 
extensively across many 
farmed species.  The product 
line is manufactured using 
Menon’s CelTherm process, 
a proprietary bioconversion 
process that converts low-value 
raw materials into custom, 
nutrient-rich feed ingredients.  
With production facilities in 
the U.S., Canada and India, 
Menon is capable of supporting 
production of 1,000,000 metric 
tons of finished feed with plans 
to expand production to meet 
growing demand.

Most recently, MrFeed was 
tested as a fishmeal replacement 
in Pacific whiteleg shrimp diets 
in an EMS/AHPND and WSSV 
disease challenge.  Published 
in the peer-reviewed journal, 

Aquaculture (2020), and in a 
Global Aquaculture Advocate 
article, the study found that 
shrimp fed diets supplemented 
with MrFeed showed both 
enhanced growth and highest 
survival compared to other 
fishmeal diets.

In another EMS disease 
challenge conducted by the 
University of Arizona, USA, 
shrimp fed MrFeed diets showed 
resistance against infection after 
exposure to pathogenic Vibrio 
parahaemolyticus, the bacteria 
responsible for EMS infection.  
The product has been used 
successfully to enable not only 
resistance to infection but also 
recovery from certain shrimp 
diseases including WSSV, loose 
shell syndrome and others.  
The product is currently being 

used in commercial shrimp 
ponds throughout the world in 
countries such as India, Mexico 
and Saudi Arabia.

MrFeed has also been tested 
as a fishmeal replacement for 
several finfish species including 
salmon, trout, largemouth bass, 
seabream, red snapper and 
tilapia.  In salmon, MrFeed was 
found to enhance production 
of salmon immune biomarkers, 
thus enabling significant 
reduction in rate of sea lice 
infection.

MrFeed product lines for 
poultry and livestock have also 
shown significant promise.  In 
layer trials, MrFeed provides 
enhanced egg production, 
survival and sensory quality 
parameters, including aroma, 
flavor and texture (egg 
photo).  In broiler trials, use of 
MrFeed provides increased 
breast weight and weight of 
the bursa of fabricius (organ 
necessary for immune function), 
thus providing both boosted 
immune function for the bird 
and increased economic gain 
for the farmer.

In swine trials, MrFeed was 
shown to ensure healthy kidney 
function and toxin removal from 
the body.  Increased blood urea 
nitrogen (BUN) accumulation 
is an indicator of excessive 
non-digestible feed protein.  
With MrFeed, BUN levels 
are decreased compared to 
control diets, demonstrating the 
ingredient’s high digestibility.

PRODUCT REVIEW
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India should be the largest 
fish producer country in the 
world and that should be the 
target of all farmers, scientists 
and other stakeholders, said 
Pratap Chandra Sarangi, 
Minister of State for Fisheries, 
Government of India while 
addressing to all participants 
in a webinar. The webinar was 
organized by Central Inland 
Fisheries Research Institute 
(CIFRI), Barrackpore, Kolkata on 
the occasion of National Fish 
Farmers’ Day today.

Highlighting the Central 
government’s programs and 
schemes to boost production 
and productivity, the Union 
Minister said, ‘Pradhan 
MantriMatsyaSampadaYojana 
(PMMSY) is a revolutionary 
programme launched by the 
Hon’ble Prime Minister. We have 
thousands of water bodies, 
rivers, lakes and reservoirs 

which are left unused. The ratio 
of fish production in reservoirs 
is low. We plan to promote cage 
culture in reservoirs”.

Aside from that, the Minister 
said, “The bigger challenge lies 
in the implementation of the 
programs. The challenge is how 
to double the income of the 
farmers. We have to develop the 
domestic market and increase 
export also. All stakeholders 
need to work in this regard”.

Dr Joykrushna Jena, DDG, 
(Fisheries), ICAR, in his welcome 
address told about the ambitious 
targets set by the government 
to double the fish production 
as well as export revenue in 
the country. He also dwelt 
upon the contributions made 
by the scientist community in 
developing different fish breeds 
and increasing the production 
in the country in the last five 
decades.

He also added, “More new 
species need to be added 
our fish basket. It will not only 
increase the income of the 
farmers but also ensure the 
nutritional security of common 
people.”

Dr B K Dash who had convened 
the webinar reiterated the 
initiatives taken by the Central 
institute in developing wetlands 
and reservoirs and handholding 
the local fishermen how to 
use the latest technologies to 
increase the fish production and 
their income.

Farmers from all over India had 
participated in this conference. 
K N Rishi, a farmer from UP 
who had participated in this 
webinar drew the attention of 
the Minister about the need of 
setting up of Aqua One Centers 
in different districts to provide 
technical support to farmers at 
the time of disease outbreak. He 
further said that due to lack of 
knowledge about the diseases, 
farmers are bearing heavy 
losses.

Among others, Dr. Gopal 
Krishna, VC & Director, CIFE, 
Dr.Ravishankar C N, Director, 
CIFT, Dr. A Gopalakrishna, 
Director, CMFRI, Dr. A P Sharma, 
Registrar, G B Pant University 
of Agriculture and Technology, 
Dr.Dilip Kumar, Former VC and 
Director, CIFE, other scientists, 
entrepreneurs, and farmers 
were present on this occasion.

Union Minister Pratap Sarangi urges farmers to 
increase fish production and productivity in India

SNIPPETS SNIPPETS

Each cubicle accommodates 40 
numbers of 650 litre capacity 
FRP tanks and can quarantine a 
total biomass of 25 Kgs (i.e., 625 
animals approx.) during each 
quarantine cycle of five days.

The receiving areas have 30 
numbers of one ton capacity 
FRP tanks for receiving and 
acclimatization of stocks. 
The number of broodstock 
quarantined, assuming 
maximum utilization of the 
cubicles at 25 Kg biomass/
cubicle is worked out to be 
1,23,750 brooders/annum, 
inclusive of both male and 
female brooders.

AP being the hub for shrimp 
production, contributing more 
than 65% of culture vannamei 
production in the country, has 
more number of vannamei 
hatcheries (380 out of 550 
hatcheries in India).

The State with its 1.74 lakh 
hectares brackish water potential 
area offers huge opportunity for 
development of Shrimp culture. 
Presently 81,000 hectares are 
under shrimp culture.

The P. monodon culture in the 
State was slowed down after 
1994 due to disease problems. 
As an alternative, L. vannamei 
culture was introduced from 
2009. L. vannamei culture is 

AQF in AP will ensure quality shrimp seed supply to farmers: Mopidevi
and enhance production in the 
State, said Minister for Fisheries, 
MopideviVenkataRamana Rao 
after laying the foundation 
stone for the facility at 
Bangarammapeta village in 
Visakhpatnam district.

With an estimated project cost 
of Rs34.76 crore, the AQF can 
facilitate the production of over 

10 billion seed translating into 
an aquaculture production of 
1.5 Lakh tons of shrimp worth 
Rs.4500 crores every year.

Spread over 30 acres, the 
proposed facility with six 
quarantine cubicles is projected 
to offer 198 quarantine cycles 
to the industry in a year, with 
one month shut down period. 

The Aquatic Quarantine Facility 
(AQF) in Andhra Pradesh (AP) 
will help ensure the supply of 
quality shrimp seed to farmers 

sustained with import of Specific 
Pathogen Free ( SPF) broodstock 
from Singapore, Hawaii, Florida, 
Mexico, Indonesia and Texas.
The imported broodstock 
needs to be quarantined before 
supplying it to the hatcheries 
as per “Live Stock Importation 
Act 1898”. India has one such 
facility in Chennai. It is the only 
declared single port of entry 
for Vannameibroodstock to the 
country.
Among others, Commissioner 
of Fisheries, K KannaBabu, MLA, 
Nakkapalli, MP Anakapalle, 
Joint Director, Fisheries, Dr K 
Ohani Prakash were present in 
this event.

Vetbiotics launched Biocal Forte for safe transport of live fish during Covid 19 period

During the Covid 19 lockdown 
period, Mumbai based 
Vetbiotics Animal Healthcare Pvt 
Ltd launched a novel product, 
Biocal Forte, to improve the 
internal and external factors of 
fishes during the transportation. 
It will help reduce fish mortality.

Speaking about the new product, 
Dr.Karthik Ramachandran, 
Director – Vetbiotics, said, 
“During the Covid 19 period, the 
fish supply chain got disrupted. 
Due to lockdown, transportation 

of live fish products was 
impacted severely. Trucks 
and lorries carrying live fishes 
were stranded on the road for 
long hours. This caused high 
mortality of fishes. It prompted 
us to innovate Biocal Forte.”

Dr Karthik further said, “The 
product helps the fishes 
alive for long hours during 
transportation. Apart from 
that, farmers can apply it 
during culture and harvesting 
periods while catching fishes 
for sampling. The product 
maintains osmoregulations 
and prevents fishes from stress 
and mortality. It can be used 
in fingerling transportation to 
ensure 100% survival”.

Fish is harvested either from a 
capture environment or cultured 
farms for live transportation. 
When the fish leaves its natural 
environment, it must be in a self-
sustainable environment that 
supplies necessary vital needs 
such as optimal temperature, 
oxygen, etc. Stress associated 

with live fishes is one of the 
greatest concerns affecting 
health status as well as its 
survival during transportation 
and storage.

While talking about the efficacy 
of the product, Dr Karthik 
claimed, “To examine the 
product efficacy, 10 fish transport 
containers were selected and 
two were kept as control. And, 
500 ml / per container of Biocal 
Forte administered in all the 
eight containers and fishes were 
transported from West Bengal 
to Bihar (Approx. 500 kms). 
100% survival was observed 
in all the eight experimental 
tanks in containers whereas less 
than 20% was observed in the 
control. The live fish transporters 
are very happy with the product 
efficacy. We launched the 
product in the domestic market 
during the Covid 19 lockdown 
period”.

About the cost of the product, 
Dr Karthik said, “It costs only 
Rs90 per truck. We have already 
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The National Federation of 
Fisheries Cooperatives Ltd 
(FISHCOPFED has sought a 
package Rs 300 crores from 
the Union Government for the 
five year to develop fisheries 
sector in the country. It has also 
a submitted a vision plan for 
ten years to the Department of 
Fisheries.

Talking to AQUA POST, B K 
Mishra, MD, FISHCOPFED said, 
“The federation has submitted 
a vision plan for 10 years to 
the Department of Fisheries, 
Government of India for 
funding under PMMSY. Now the 
guidelines are ready but fund 
flow is yet to start”.

Sharing his plans for five years 
he said, “We will make 500 FPOs 
in fisheries sector, propagation 
of Kisan Credit Cards in fisheries 
Sector, working in aspirational 
districts of India for fisheries 
development, among other 
things”.

It is to be noted that in 
May 2020, the cabinet 
approved the Pradhan 

MantriMatsyaSampadaYojana 
with highest ever investment 
of Rs 20,050 crore in fisheries 
sector comprising of Central 
share of Rs 9407 crore, State 
share of Rs 4880 crore and 
beneficiaries contribution of Rs 
5763 crore.

“We target to include 10 million 
fishers under insurance cover 
and provide training to over 
100000 fishers during five years. 
We have a database of around 
21000 FSCs and over 42 lakh 
fishers under PMSBY”, added 
he.

Further Mishra said “It can be 
enhanced to 50,000 fishers 
every year. It has a full-fledged 
Training Centre at Bhubaneswar 
which could be developed as 
a National Institute of Fishery 
Cooperative Management. 
Developing National Fish Seed 
Farm at Banswara, Rajasthan, 
and setting up of 16 Aqua One 
Centres in fisheries Sector are 
some of plans in the agenda.”.

FISHCOPFED has nine offices 
in different states and has 

networking with all states and 
UTs. It has already covered 
around 30 lakh fishers under 
insurance.

“Because of the Corona scare, 
no training is organized. The 
corpus fund given to the 
institution for training activities 
has been stuck up due to 
Covid-19. No business is going 
on in the current situation. It has 
become a challenge for us to run 
the national and state offices. 
Even our two employees have 
died due to the Coronavirus”, he 
lamented.

Earlier, thanking the 
Union Finance Minister for 
announcement of Rs 20050cr for 
the fisheries sector, he showed 
his willingness to develop 
FISHCOPFED as a nodal agency 
to insure the boats.

It is worthwhile to mention that 
the FISHCOPFED received the 
Best National Federation Award 
from the Outlook Group during 
2017-18 and also bagged the 
Swachhata Award from the 
nodal Ministry during 2018-19.

FISHCOPFED plans to form 500 FPOs in five years

SNIPPETS

sold 25000 litres during last 
three months.”

Dr KarishmaGupte, Senior 
Veterinary Surgeon and 
Physician and Director of 
Vetbiotics, who has designed 
the product said, “Biocal Forte, a 
product with essential additives, 

prevents fishes from evident 
symptoms like color variations, 
speedy respiration, behavioral 
changes like nervousness etc. 
It is 100% free of chemicals and 
antibiotics.  We have already 
been successful in cases of fish 
transportation. We are working 

on shrimp products also”.

The company has already 
started selling the product in 
West Bengal and Tamil Nadu. It 
has also launched it in Andhra 
Pradesh recently”.
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