
2 3

POSTAL REGD No: DL-SW-1/4198/17-19Publishing Date: 10th of Every Month

Posting Date: : 14th and 15th of Every Month  at 
Periodic Channel Market, New Delhi-01 Pages 48

RNI: DELENG/2015/65819

www.aquapost.in

August 2020 I Rs 100/-

Pharmaceutical importance of 
seaweeds 

Seafood industry will recover 
fast post-Covid19 

Crayfish: a culture species for 
freshwater bodies

IMNV: an emerging viral 
disease in Indian shrimp 
farming



4 3

World’s leading 
shrimp genetics

Leading the way

Contact:
Steve Arce  T +1(808) 3419 760  E steve.arce@hendrix-genetics.com
konabayshrimp.com

With Kona Bay, we are leading the way
•  Breeding the most advanced shrimp genetics using the latest technologies
•  Supporting reproduction and grow-out performance results through our skilled technical team
•  Accelerating our genetic program through the multi-species engine of Hendrix Genetics
•  Meeting local producer demands with our three products: Kona Bay Speed, Strength and Balance

Volume 5 I August 2020 I Issue 12RNI No. DELENG/2015/65819

Printed, Published and Owned by Pravash Chandra Pradhan

Place of Publication: 111/9, 3rd Floor, Ali Apartment, Kishangarh, Vasantkunj, New 
Delhi-110070, Printed at Saujanya Printing Press, C-95, Okhla Industrial Area, Phase 1, New 
Delhi-110020, India, Editor: Pravash Chandra Pradhan

All rights reserved. No part of this publication can be reproduced  or transmitted in any form or 
by any means, electronic and mechanical, including photocopy, or any information storage or 
retrieval system without the prior written permission from the publisher.

www.smartagripost.com

Write in your comment/feedback on news, articles, features and interviews at smartagripost@
gmail.com

Sales Contacts
Delhi
P2C Communications,
J-10, Green Park Main, 110016
+91-11-49052556,  
+91-9971262410
smartagripost@gmail.com

Mumbai
C-153, Oshiwara Ind Center, 
Prem CHS Ltd, Opp,
Oshiwara Bus Depot, 
Off New Link Road, 
Goregaon (w),Mumbai - 400104
Phone No.+92 9820 805 221

Chief Editor 
Pravash Pradhan

Associate Editor (Honorary)
Dr A. Devivaraprasad Reddy, 
Scientist (Fisheries Science)

Content Coordination
Madhu Bhagat

Advisory Board
Gokul Patnaik, IAS (retd), Chairman, 
Global AgriSystem Pvt. Ltd.

Dr. Dilip Kumar, Former VC  
& Director, ICAR-CIFE

Head (Administration)
Sabita Bala Rout 

Designer
Sarat Nayak

Sales & Marketing
P2C Communications
+91-11-49052556
+91-9971262410
+91-8882667803
aquapostnews@gmail.com 
www.aquapost.in



4 5

India shipped 12,89,651 MT of 
seafood worth Rs 46, 662.85 
crore in 2019-20, largely 
cushioning the adverse impact 
of the Covid 19 pandemic, 
according to a press statement 
released by MPEDA. In 2018-19, 
India had exported 13, 92,559 
MT of seafood worth Rs46, 
589.37 crore. In terms of value, 
there is hardly any change. 
Given the present pandemic 
situation across the world, the 
seafood industry in India is said 
to have fared well in 2019-2020.

The impact of the pandemic 
was hardly felt in India in the last 
quarter (December 2019-March 
2020). The impact was majorly 
limited to China. Thus, it 
could be too early to draw a 
conclusion that the Covid 19 
didn’t have much impact on the 
seafood sector. The situation 
deteriorated post-March across 
the globe with the rapid growth 
of Covid19 cases.

During my interaction with 
several stakeholders including 
farmers and exporters, there 
were serious problems in the 
supply of seeds and feed to 
farmers during the early period 
of lockdown. The processors had 
to shut down their operations 
due to shortage of workers.   
There was low stocking (shrimp) 
across India. There were reports 
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of panic harvest and distress 
sale of shrimps. On an average, 
30-40% shortfall in stocking was 
reported during March to June 
2020 period.

Though the situation has 
improved with unlocking of 
business activities, yet the 
restaurants and eateries in USA, 
EU and other countries which 
consume about 60% of seafood 
products have not opened fully.

The government has set a target 
of increasing the export to the 
tune of Rs 1 lakh crore by 2024-
25. Frozen shrimp is the most 
significant item in the basket 
of seafood exports accounting 
for a share of 50.58 per cent 
in quantity and 73.21 per cent 
of the total dollar earnings.  
Thus, to increase export, 
introduction of new species is 
the need of the hour. However, 
unavailability of quality seeds is 
one of the impediments in the 
adoption and propagation of 
new commercial species. 

But the bigger question is 
whether the export will sustain 
the growth trajectory of the 
fisheries sector. The answer is 
‘no’. There are several food fish 
species which fetch more price 
in the domestic market than 
export. The government policies 
and programs are believed to 
bring a paradigm shift in the 
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fisheries sector in the country.
If the recent announcement is 
to be believed, Rs20050 will 
be invested over a period of 
five years from FY 2020-21 to 
FY 2024-25 across India. The 
government has set a target 
of 22 lakh MT production by 
2024-25. Therefore, not only 
expanding the export market 
but also strengthening the 
domestic market chain is the 
need of the hour.  

The domestic fish market will 
growing significantly with 
population and income growth, 
changes in food habits, increase 
in awareness on the nutritional 
qualities of fish, improvements 
in transportation, processing 
and storage facilities and access 
to quality fish.

Thus, there is an urgent need 
for increasing the domestic 
consumption of fish products 
to ensure better price to the 
farmers. The per capita fish 
consumption (about 6kg) needs 
to be doubled at least in next 
four-five years to make the 
growth of the fisheries sector 
sustainable.

CONTENTSMART AGRIPOST - FISHERIESFROM THE EDITORSMART AGRIPOST - FISHERIES



6 7

Seaweeds are marine 
photosynthetic algae 
abundantly grown in ocean. on 
the basis of the photosynthetic 
pigments. They are classified 
in three different classes i.e 
red (Rhodophyta), green   
(Chlorophyta) and brown 
(Phaeophyta). Seaweeds are 

used in many maritime countries 
as a source of food, animal 
feeds, and fertilizers and as a 
source of traditional medicine.

It constitutes an important 
component of food in Asian 
countries but is still considered 
as an underutilized resource 
(Tseng 2004). Seaweeds are 

known as highly nutritive food 
containing carbohydrate, 
protein, vitamins, mineral, fibre, 
and essential fatty acids (Ortiz et 
al. 2006). The presence of low-
fat content in seaweeds makes 
them low-calorie food (Ruperez 
2002). On an average, they 
contain 80-90% water and nearly 

Pharmaceutical importance 
of seaweeds

Dr Ashish Kumar Jha, Dr Suseela Mathew and Dr Ravishankar C.N
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50% carbohydrates and 1-3% 
lipids. Besides being a source of 
healthy food due to low calorie 
and significantly higher mineral 
and fiber content, it is an 
important resource of diverse 
kinds of bioactive principles 
(Jha et al 2020).

Therapeutic Value
Apart from the nutritional 
significance, the therapeutic 
effects of the seaweed have been 
extensively studied. Bioactive 
principles of the seaweeds are 
known to exhibit anticoagulant, 
antioxidant, antibacterial, 
antiviral, anticancer properties 
etc (Jha et al 2020).

Immunity literally means 
protection of body from forign 
substance including bacteria, 
virus and any other substances 
(Zhao et al. 2016). There are 
several mechanism by which the 
immunological activities of the 
body is achieved and the key 
components are neutrophils, 
lymphocytes, monocytes and 
other related cells which either 
work independently or in 
tandem (Kim et al 2012). 

Molecules like polysaccharides, 
protein, lipids, small peptides 
are of great importance 
in regulating the immune 
functions and maintan the 
homeostasis (Xiao, Muzashvili, 
&Georgiev, 2014).The sulphated 
polysaccharide is one of the 
important componet in the 
seaweed which is studied for its 
immunological and therapeutic 
potential.

Sulphated polysaccharides 
are complex poly-anionic 
macromolecules containing 
sulphate moieties and 
sugar backbone. Sulphated 
polysaccharide along with its 
oligosaccharide derivatives 
from seaweed are known 
for its biological activities 
(Jiao et al 2011). Sulphated 
polysaccharides from 

seaweed have a wide range of 
bioactive properties including 
antioxidant, anti-inflammatory, 
antibacterial, antiviral, 
antitumor, immunomodulatory 
and anticoagulant activities. The 
unique chemical structure of 
the sulphated polysaccharide 
allows interacting with a variety 
of molecules and cellular 
protein which manifest different 
immunological as well as 
therapeutic propertires (Arfors 
et al., 1993).

Immunomodulatory 
activities
The sulphated polysaccharides 
from seaweeds have 
long been known for its 
immunomodulatory activities 
that can be of great application 
in inducing the immune 
response or in regulating the 
activities of immunological 
cells or to ameliorate the 
effects of inflamations or 
inflamatory response (Chen et 
al., 2008). There are number 

of studies revealing that the 
seaweed polysaccharides can 
regulate the innate immunity 
directly by binding to different 
immunogenic molecules 
such as pattern recognition 
receptors (PRRs) like mannose 
receptor, toll like receptors 
and macrophages (Chen et al., 
2008).

Macrophages are an important 
immune cells with multipronged 
activities, they generally 
regulate the immune system 
by presenting the antigens and 
releasing active mediators to 
immune cells (Zirk et al.,1999). It 
is observed that higher the level 
of sulphate group in fucoidan 
a sulphated polysaccharide 
from brown seaweed higher 
the activities of macrophages 
(Qiao et al., 2010) and reduction 
of sulphate group reduces 
the activities significantly. 
Seema patel reported that 
the water soluble sulphated 
polysaccharide extract from 
enteromorpha prolifera has 
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shown in vitro and in vivo 
immunomodulatory activities.
The in vivo experiment has 
shown the increase in IFN-α and 
IL-2 secretions, suggesting that 
sulphated polysaccharide has 
strong immunostimulator.

Antibacterial 
activities
Since long sulphated 
polysaccharide from seaweed 
has been used for the 
pharmaceutical purpose. 
There are several studies on 
the antibacterial activities 
of seaweeds available. The 
probable mechanism of 
antibacterial activity is attributed 
to the glycoprotein receptors on 
the surface of polysaccharide 

which bind with the compound 
on the bacterial cell wall, in turn 
increases the permeability of 
cytoplasmic membrane causing 
protein leakage and binding to 
bacterial DNA. Fucoidan and 
laminarin from brown seaweed 
have been used as oral 
antibiotics to inhibit the growth 
of Staphylococcus aureus and  
e. Coli

Antiviral activities
The know how of the antiviral 
activities of sulphated 
polysaccharide goes back to 
more than 50 years when it was 
observed that the seaweed 
extracts protected chicken 
embryos against influenza B 
and mumps virus (Gerber et al 
1958). 

The efficacy of sulphated 
polysaccharides from seaweed 
in inhibiting the replication 
of enveloped viruses viz. 
herpes simplex virus (HSV), 
human immunodeficiency 
virus (HIV), dengue virus are 
well established (Jiao et al 
2011). There are different 
pathways or mode of action 
of sulphated polysaccharide 
but the reduction, inhibition 
and down regulation of pro-
inflamatory factors such as NO, 
myeloperoxidase, interleukin IL-
1β, IL-6, and TNF-α is the key to 
the suppression of inflamation 
activities.

The immunomodulatory 
activities of seaweeds are 
maintained by regulating 
macrophages, T/B lymphocytes, 
natural killer cells (NK cells), 
complement systems etc. The 
in vitro study has revealed that 
the seaweed polysaccharide 
such as iota-carrageenan was 
effective against the H1N1/2009 
pandemic (Leibbrandt et al., 
2010). Kwon and his team 
have reported that sulphated 
polysaccharide effectively 
inhibit SARS-CoV-2 in vitro.

Conclusion
There are plethora of literature 
available on the different 
pharmaceutical and other health 
benefits of the biomolecule 
present in the marine seaweed 
but still the potential of the 
seaweed is underutilized. The 
era of COVID pandemic is the 
best time to tap the potential 
of seaweed both as food 
source and for the therapeutic 
uses. It is now established that 
seaweed polysaccharides are 
quite effectively inhibit even 
COVID-19.
(Dr Ashish Kumar Jha is the scientist in 
ICAR-CIFT & Dr Suseela Mathew is the 
Principal Scientist & HoD, Department 
of Biochemestry & Nutrition, ICAR-CIFT 
and Dr Ravishankar C.N is the Director, 
ICAR-CIFT. Views expressed are their 
personal. References can be provided 
on request.)
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Seafood industry will 
recover fast post-Covid 19

Q:What is the current scenario 
of the seafood industry in India?

Ans: In  the backdrop of the 
COVID 19, like  any other sector, 
avialiability of labour in the 
seafood  industries is a major 
concern. The seafood markets 
across the world have been 
impacted. In terms of number, 
there is a dip in sea caught 
and aquaculture ranging from 
15-25%. And, we’ve already 
seen in the past three- four 
months that, slow down has 
started showing its impact both 
in terms of stockability at the 
factory level and also at the 
farm levels. The farmers are not 
stocking at the moment. More 
than the production part, the 
general mood is slow. Because 
our markets in China, Europe, 
and USA have shown a very 
sluggish growth. In fact, there’s 
a negative growth. 

And because of the sluggishness 
in the market  due to the COVID, 

the scenario is that we are down 
by 25% on an average across 
the board. And, this year we, we 
hope that we don’t fall beyond 
25%. 

Q. In terms of volume what is your 
expectation at this moment?

Ans: Volume in terms of 
production at the farm level 
and catch at the sea level- that 
is one part and on the other part 
is the volume in terms of sales. 
Because of the lack of stocking, 
the mood of the farmers is not 
very good. They’re not getting a 
better price because exporters 
are not able to give better price 
to them. Because of all, there is 
25% drop at the farm level. 

As far as sea caught material 
is concerned, I think there 
should not be a major drop now 
because the new fishing season 
has started across the country 
from August. Because of various 
issues in the Chinese market, 

what we hear from our buyers is 
that they are sitting on a lot of 
stocks. Stocks are not moving. 
We don’t know the actual fact. 
And it looks like that whatever 
they are saying is correct.  

Sales are  going to be slow, 
especially for the Chinese 
market. I think we’ll have to hold 
our material for a little while 
before everything starts getting 
in order. The whole situation 
because of COVID has been 
very murky. I think the seafood 
industry like any other industry 
is going to suffer.

So we are hopeful that in the 
next 15 or 20 days, things will 
improve. And if that improves, 
then I don’t see a fall beyond 
15% in sea caught and 25% in 
aquaculture sector.

Q. The trade relationship 
between India and China has 
deteriorated over the border 
dispute. What is its impact on 

The seafood industry which is down 
by about 25% on an average during 
the current period will bounce back 
as soon as the Covid 19 situation 
gets normal, says Jagdish Fofandi, 
President, Seafood Exporters 
Association of India in a special 
interview to Pravash Pradhan, Chief 
Editor, SMART AGRIPOST-FISHERIES.
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We would like to work in the 
interest of the farmers. But one 
has to also look at the plight 
of the exporters. If tomorrow 
there’s a rejection, the cargo 
will be destroyed. A container 
of a Vannamei shrimp would be 
anywhere between 60 lakhs to 
one crore. So, I don’t know if my 
exporters are ready to take that 
kind of risk at this point of time. 

Q. What kind of policy support 
are you expecting from the 
Government?

Ans: As of now, we have issues 
with all our markets. It is on 
account of turtle conservation, 
there has been an existing ban 
on Indian shrimp caught from 
the sea into the US market, 
which is a very niche market for 
us. 

Then there are banson account 
of antibiotic residue in the 
European Union market that 
has been lingering for the last 
two and a half years now. The 
European Union is testing all 

our shrimp products, at least 
five times more than they test 
products from other countries. 
I have mentioned about the 
Chinese market issues.

So with all that, most of our 
markets are impacted. We have 
been talking to the government 
all along. When we are trying 
to reach a target of 1 lakh crore 
export, we must first safeguard 
the 47,000 crore export which 
we’re already doing now.

And of course, on the exporters 
site, every day we are upgrading 
our units and adhereing to new 
protocols. The European Union 
indirectly  says that they want 
their products (like dairy and 
vegetables) to come into India. 
Because of this, they are slowly 
taking positive  decisions on the 
sampling side. But they’re not 
registering new units in the last  
two- three years. New state of 
art units have come up in India. 
The exporters are investing a 
lot of money in upgrading their 

facilities. Some very beautiful 
worldclass greenfeld  projects 
have come up. We have a 
lot of stress on our capital. 
The exporters are facing the 
market access issues, which are 
sometimes beyond our control. 
It is only the government which 
can do something about it. 

Q. Any specific suggestion 
regarding import or export duty 
or any issue?

Ans:No. as of now, we are not 
impacted by import duty. We 
don’t have anything to say as 
far as the import duties are 
concerned,but the other thing 
is that now India is sitting on an 
idle capacity.

Indian exporters operate only 
about 35 to 40% of the installed 
capacity. Our production 
capacities are based on the 
peak period. So we have other 
times of the year, when we sit on 
our  capacities idle. 

When the Covid impacted 
China first, there were a lot of 
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shrimp export to China? What is 
the way forward? 

Ans: As far as the seafood 
industry is concerned, the only 
problem which we had was that 
our neighbours had got a duty 
wave off from China. There was 
favorable trade agreement with 
Bangladesh. And of course, 
Pakistan also enjoys a favorable 
trade agreement with China. 
Barring that, as of now, I can tell 
you on record that, there is no 
evident impact of the border 
dispute as far as the seafood 
industry is concerned. There is 
no major ban orno  major duty 
jack up.

The duties are at the level they 
were previously. As of now, it 
is not right on my part to say 
that, yes, we also have been 
impacted. There has not been a 
major impact as of now, but in 
the future, you cannot say what 
will happen. 

Q. So do you mean to say that 
the trade relations between 
India and China is normal?

Ans: Yes , as far as seafood trade 
is concerned.

Q. I was talking to Equadorian 
shrimp association. They’re 
saying that some consignments 
found with Covid 19 are rejected. 
What do you say?

Ans: That is one apprehension 
we have. And that is why the 
exporters are in a very grim 
mood. No one knows how 
COVID is behaving. We don’t 
have very much scientific data 
also. 

Tomorrow If God forbids, some 
samples are found with Covid 
19. If China destroyed the 
cargo,or if we bring it back into 
India, it is for sure that Indian 
government is going to act on 
it. So the risk on the part of the 
exporters is very large. The state 
governments are intervening 
and trying to get a good price 
for the farmer. 

INTERVIEWSMART AGRIPOST - FISHERIES
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not going to happen, then how 
do you expect the exporters  to 
pay a price equal to last year’s 
price. Not possible. 

We understand that gradually 
the farmer’s input cost has 
increased. For example, in 
some States, the electricity 
is a major component in the 
production. The electricity tariff 
is exorbitantly high in states like 
Gujurat. Only Andhra Pradesh, 
Tamilnadu  and Odisha are 
giving discounted electricity to 
the farmers. I’m talking about 
exporters in general across the 
country. The Gujurat farmers 
are complaining that they are 
getting about 30 to 40 rupees 
less than what Andhra farmers 
are getting. In the backdrop of 
all this, the  Ministry of Fisheries 
and the Ministry of Commerce 
need to sit across  and come out 
with concrete measures about 
where we can rationalize the 
cost at the farmer’s level and 
how we can keep the export 
markets intact.

Q. In this question  Apart from 
the Shrimp, do you think that we 
need to diversify the species. So, 
we have more sea food products 
to export? 

Ans: I tell you one thing. In the 
last 10 years of Vannamei which 

is an exotic species from the 
South coast of North America, 
Hawaii. It is native species of  
south America also. It has done 
wonders in terms of life, in terms 
of its biological stability,  in 
terms of the size of growth and  
acceptability in the market. 

The Government is working 
on certain species. What is 
happening now at this point 
is we need to salvage  or  save 
what we have. The introduction 
of new species is happening. 
It’s a process. It’ll happen, but 
the most important part in that 
whole process is that the market 
acceptablity should happen. 
Vannamei is easily accepted by 
all of the markets. So it is easy to 
produce and sell. 

There can be diseases. We still 
don’t know how they’re going 
to behave. It is a slow process. 
We have an indigenous species, 
Indicus. MPEDA is working very 
hard on it. We will be happy to 
start trading  this species in the 
market. 

Q. Have you made any study 
about the losses seafood 
industry incurred during the 
Covid 19 period?

Ans: See the situation is fluid. 
For example, today we hear 

from Spain that restaurants are 
open,tomorrow  we will  hear  that 
restaurants get closed, because 
the government reimposed  
lockdown. I’m giving you an 
example. Likewise, situation is 
changing everyday.

We’ve spoken to the 
government everything I’ve 
mentioned to you. We need 
their help regarding financially 
what issues we are facing, 
costwise what issues we are 
facing, market wise what issues 
we are facing, production-
labour wise what issues we are 
facing. Those issues are there. 
But, to come out with a concrete 
report at this time is not possible, 
or it’s not appropriate. Situation 
is changing everyday. We can 
only  take stock of the situation. 
We don’t know where we are 
heading.

Q. When will this situation  be 
improved? Any idea?

Ans: Assoos as the situation of 
COVID across the world gets 
normal, our industry will be 
normal. That is what I can say 
at this moment. It’s a blessing 
in disguise that we’re not 
producing more. If we produce 
more, we will be under stress to 
sell them . The markets will not 
be able to survive that. 

We have very wide market 
access. We are there in Europe, 
USA and in China. We are 
a bigger player now. If the 
government takes the right 
decision, Australia can open up 
its market for us, South Koreais 
a potnetial market and Saudi 
Arabia which has banned our 
products for some reason and 
does not give us very good 
incentive can be explored. If 
all the markets start opening 
equally, there will be sunshine 
for seafood industry very soon, 
as soon as the COVID situation 
improves. 
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companies across the world 
who were willing to come to 
India to do their value  addition 
part here and export it back to 
their country. 

So that was a very good way 
by which we could boost our 
export. But due to certain import 
restrictions or policies which are 
not very conducive, we missed. 
We have given representions  
to the Ministry of Fisheries.  We 
have a long standing demand. 
The protocols need to be 
rationalized. If that happens, 
then we’ll be able to import 
raw material and  re-export it 
as finished goods to all those 
European and North American 
countries. 

Q. What is your view about the 
export to the European Union 
and USA markets in the current 
situation?

Ans: Yes, it is a fact that 
all markets, food services, 
restaurants across the world 
are closed everywhere. Even if 
they’re open, they’re open in a 
very marginal  way.

Everyone knows that seafood 
is eaten in the restaurants more 
than at home. How erever, there 
are parts of USA and Europe 
where people eat at home. 
Home consumptions are there. 
Demand for ready to cook 
products has increased.  Sales in 
Super Markets have increased. 
But the food consumption 
which is 60% of our market has 
been impacted. 

Q.What is your view about the 
strict compliance guidelines 
followed by the EU and the USA 
markets?

Ans: Only for those units, which 
have been banned by the 
European Union on account 
of antibiotics. But we have 
taken corrective measures. The 
government (MPEDA and EIA ) 
have intervened. Our exporters 

have upgraded themselves. 
We are doing very expensive 
testing. When we buy we are 
testing, when we sell we are 
testing.  Our plants are really 
very good. If you go Andhra 
Pradesh, you will find some 
of the plants have invested 
about 150 crores, which is a big 
amount for a seafood industry. 
So with all that, the exporters 
have already done their bit.
It is only that there should be 
government intervention.

Q. Do you want the regulations 
to berationalised ?

Ans: We are more or less  fine 
with regulations of the importing 
country as long as that is uniform 
for all exporting countries.  
For example, Bangladesh is 
exporting fish, India is also 
exporting fish. But, the same 
fish has differnential duties. 
Those kinds of things should be 
stopped. The European Market 
are  testing Indian shrimps five 
times more than the Vietnamese 
or Thai shrimps or any other 
country. So it gives us more 
stress.

Q. Several farmers did not go 
for stocking due to uncertain 
market condition and low price. 

Is the seafood association 
supporting farmers during this 
hour of crisis?

Ans: As far as aquaculture 
is concerned, we have large 
exporters. We are the second 
largest aquaculture producing 
country  in the world. We need 
people who can handle large 
quantities. So when you have 
large units, they have their own 
problems. 

Now in this Covid situation, 
the market levels are already 
15-20% lower than that used 
to be a year ago. How is the 
exporter expected to give the 
same price which he has given 
last year? And another thing 
has happened that the export 
incentive which was at 7% has 
been brought down to five since 
last year. 

There’s a 5% MES which we 
enjoy now. We of course pass 
it over to the primary producer 
i.e. farmer. Now we don’t know 
whether this 5% is going to 
come or not. Because there is 
a lot of ambiguity. The exporter 
are under a lot of confusion 
whether they are going to get 
the MES which they have already 
factored in their cost. If that is 
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Introduction
Crayfish found in just about 
any freshwater body, which 
is not over polluted.  There 
are three common genera of 
crayfish, Cambarus, Oreonectes, 
and Fallicambarus. They are 
nocturnal, omnivorous, and 
scavengers. They like to eat 
worms, insects, insect larvae, 
and the eggs of fish, frogs, 
and salamanders. Nowadays, 
artificial pelleted feed is 
available in the market. They 

are closely related to lobsters, 
crabs, and shrimps.

Broodstock and 
breeding
Crayfish naturally breed in 
the river stream. The juveniles 
collected from the river. The 
artificial breeding technique 
developed in China. The 
appropriate broodstock ratio 
of female to male is 3:1 of 
weight 30-50 g. The broodstock 
candidates are either collected 

from wild or selected from 
culture ponds and raised 
in broodstock ponds. The 
broodstock earthen ponds 
about 1-meter water depth with 
1200 meter square area. The 
stocking density would be about 
100-120 kg/1200 m2 area. The 
spawning occurs once a year, 
generally from July to October. 
Temperature plays a vital role 
in the rate of spawning. The 
newly hatched juveniles have an 
adult-like body with light color 
appearance. 

Crayfish: a culture species 
for freshwater bodies

Rajeev Kumar Jha, Haig Babikian, Song Zeng Fu, Kristina and Sarayut Srisombat
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Crayfish is found in just about any freshwater body, which is not over 
polluted. There are three common genera of crayfish, Cambarus, 
Oreonectes, and Fallicambarus. They are nocturnal, omnivorous, and 
scavengers. They like to eat worms, insects, insect larvae, and the 
eggs of fish, frogs, and salamanders. 

SMART AGRIPOST - FISHERIES

Culture
The juveniles of size 6-8 g each 
stocked in the culture ponds. 
Stocking density is about 4-9 
pieces per m2. It highly varies 
according to the different sizes 
of the shrimp body. Crayfish feed 
should constitute 60% animal 
source and 40% plant source. 
Artificial pellet sinking feeds are 
available in the market. They eat 
less during the molting period 
and more after the molt. The 
rate of feeding should increase 
by 10% every three days.

Crayfish requires low-quality 
water during culture as 
compared to shrimp. Water 
exchange is the best way to keep 
the pond water maintained. 
Application of quicklime helps 
calcium supply and to maintain 
the bacterial load, and pH and 
alkalinity of water. General 
fertilizers are applied to maintain 
the plankton density.

There are several modes of 
crayfish farming, monoculture 
or polyculture. It is ordinarily 
cultured silver carp or big 
head carps. Recently, crayfish 
culture in lotus ponds is getting 
popular. Crayfish cum paddy 
farming is one of the most 
popular practices. This model 
has advantages of the shorter 
crop cycle, lower investment, 
lower labor intensity, and better 
economic benefits. 

Different practices of 
Crayfish culture
River crab and crayfish 
polyculture mode Crayfish 
and crabs belong to the same 
crustacean class, which has 
similar feeding habits and similar 
characteristics. Thus, farmers 
generally believe that crayfish 
and crabs are mutually hostile 
and not suitable for polyculture 
for a long time in the past. 

However, as long as the bait is 
sufficient and well managed 
from the practice of farming, it 
will not affect the survival rate of 
crabs and crayfish. 

Therefore, crayfish and river 
crabs are feasible. In this 
case, compound water plants 
planted in the culture pond, 
and the coverage rate of water 
plants should be more than 
60% because water plants can 
be used as a botanical bait for 
crabs and crayfish and habitat, 
clamshell, and concealed place. 
There are two kinds of stocking 
methods in this mode. The first 
way is to use crayfish as a stocking 
method for the primary breed. 
The stocking specification of 

crayfish seedlings is 200-300/
kg, the density is 30-40kg/
mu, and the stocking time is 
2-3 months; The crab stocking 
specification is 60-100/kg and 
the density is 200-300/mu, and 
the time is in May. 

In this way, an average of 150-
200 kg of crayfish and 25-30 kg 
of crabs can harvest per acre. 
The second method of the 
stocking is to use the river crab. 
The stocking specifications of 
river crabs are 150-200/kg. The 
density is 600-800/mu, and the 
stocking time is 2-3 months; 
The stocking specifications of 
crayfish are 200-300 fish/kg, 
the density is about 2000/mu, 
and the stocking time is from 
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and achieve a double harvest 
of rice and crayfish. This model 
has the advantages of the short 
breeding cycle, low investment, 
low labor intensity, mastery 
of farming technology, and 
excellent economic benefits. It 
is the most popular ecological 
breeding model in the current 
crayfish farming model. 

Before breeding, it is necessary 
to renovate the paddy field and 
excavate the annular groove 
along the inner side of the 
paddy field 0.5 to 1 meter. The 
groove width is 3 to 4 meters, 
and the groove depth is 1.2 to 
1.5 meters. The soil in which 
the annular groove excavated 
can be used at the periphery to 
make the periphery heighten, 
widen, and reinforced, ensuring 
that the field is 0.6 to 0.8 meters 
above the surface and 2 meters 
wide top. The melon, beans, and 
gourd planted on the field. After 
the vines put on the shelves, 
they will play shading and 
heat in the hot summer. When 
excavating the crayfish ditch, it 
can leave a small hoe in the field 

and provide enough burrowing 
places for the crayfish. The rice 
fields area reaches 100 mu, and 
the “Ten” shaped field ditch 
excavated in the middle of the 
field. The ditch is 1 to 2 meters 
wide, and the ditch is 0.8 meters 
deep. 

After the rice field transformation 
completed, the inner ring 
should be disinfected in the first 
year. Disinfection is done using 
100-150 kg/mu of quicklime 
mixed with water and applied 
to kill other organisms and 
pathogenic bacteria; After the 
second year, due to broodstock 
in the ditch, we should use 
chlorine dioxide or peroxide 
disinfectant for disinfection.  
The water grass based on 
Elodea, commonly known as 
valerian. Elodea’s planting time 
is appropriate in the middle and 
late November, and it should 
not be too late. 

To raise crayfish in paddy fields, 
we have to set the water inlet 
and drainage. The location 
should be selected on the soil 
of the paddy field’s opposite 

corners to facilitate the smooth 
drainage of the entire paddy 
field during the breeding 
process: barbed wire or double-
layer dense mesh installed at 
the inlet and outlet (about 20 
mesh). The fence set up on the 
field, 40 to 50 cm high. It can 
be used together with hard 
calcium plastic plate or nylon 
mesh and hard plastic film or 
asbestos tile; the field’s corner 
is set in a circular arc shape to 
avoid escape from crayfish and 
control natural enemies.

Generally, only one season of 
mid-season rice cultivated in 
crayfish-raised rice fields. Rice 
varieties selected from tight-
to-stem variety with small leaf 
opening angles, resistance to 
pests and diseases, lodging 
resistance, and high fertility. 
The rice planted in late April 
to early May and the seedlings 
planted at the end of May to 
the beginning of June. The 
planting method of shallow 
water, widen rows, and dense 
plants are adopted, and the 
planting density on both sides 
of the inner ring groove of the 
field appropriately increased.  
This model can harvest 500-550 
kilograms of rice per mu, and 
about 80 kilograms of crayfish.

Harvest: Crayfish are harvested 
live after 4-6 months of the 
culture period. The harvest size 
depends on market demand, 
which varies from 20-60 g per 
individual. The yield is about 
2000-3000 kg per hectare. The 
net profit estimated about USD 
7,000 to 12,000 per ha.

Disease: Crayfish are 
considered hardy species. Very 
few diseases reported.

(Rajeev Kumar Jha, Haig Babikian, 
Kristina, and Sarayut Srisombat are 
working with PT. Central Proteina Prima 
Tbk., Jakarta, Indonesia whereas Song 
Zeng Fu is working with Shanghai 
Ocean University, Shanghai, China. 
Views expressed are personal.)    
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late April to early May. This 
method can harvest about 80 
kilograms of crab per acre and 
40 kilograms to 50 kilograms of 
crayfish.

Crayfish and fish 
polyculture mode
The mixed-mode of fish and 
crayfish has two modes: crayfish 
and adult fish, and polyculture 
with fish. In the polyculture mode 
with adult fish, adult fish ponds 
generally contain various small 
wild fish. These wild fish are a 
palatable fresh bait for crayfish. 
Therefore, the polyculture of 
crayfish is conducive to clearing 
the wild fish mixed in the pond, 
reducing wild fish consumption 
and the main fish in the pond. 

Besides, crayfish can also eat 
the body of fish, which helps to 
clear dead fish in the pond and 
increase economic benefits. In 
the adult fish pond, 20/kg of 
parent crucian auratus should 
stock at 1200-1500, 15-20/kg 
of parent Parabramis pekinensis 

should stock at 500-600 4-6/
kg of parent silver carp, and 
bighead carp should stock at 
100-200. The stocking density 
of crayfish is  4,000-5,000 per 
acre of crayfish of 3cm size. The 
stocking time is from the end of 
April to the beginning of May. 
The culture management of this 
model is mainly adult fish. The 
crayfish harvested from cages in 
the middle and late June.  This 
model can harvest 1000 kg-
1200 kg of fish and 80 kg-100 
kg of crayfish per acre.

Lotus pond raising 
crayfish mode
Nesting crayfish in the lotus 
pond is a new production 
model that the planting and 
breeding industries use and 
complement each other. The 
planting density is 600-700 
plants/mu, and planting time 
is in the middle and late April; 
The stocking size of crayfish is 
200/kg, and the density is 3000-
4000/mu generally choose 

to stock in late May. Because 
the lotus root is thick enough, 
the crayfish are not enough to 
damage the lotus root. Also, 
pay attention to the time of 
spraying pesticides, because 
crayfish are extremely sensitive 
to trichlorfon and pyrethroid 
insecticides. So, do not spray 
pesticides or insecticides when 
crayfish are unshelled to avoid 
damage to crayfish.

Paddy farming with 
crayfish
Crayfish farming in paddy 
fields is a three-dimensional 
agricultural model that 
combines farming and 
aquaculture. This mode used 
to grow rice and raise crayfish. 
Weeds, pests, straw leaves in 
rice fields are the excellent 
natural bait for crayfish. At the 
same time, the crayfish’s manure 
increases the soil’s fertility. Give 
full play to the advantages of 
complementarity and mutual 
benefit of rice and crayfish, 
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IMNV was first reported in 
Brazil; in 2002, during 2006, it 
was reported from Indonesia. 
Recently, the incident of IMNV 
in Indian (2016) and Malaysian 
(2018) farmed P. vannamei has 
been recorded. This virus has 
caused severe losses to the 
shrimp industry in the above 
four nations.

Host range
All the life stages of shrimps, 
including postlarvae,juveniles, 
and adults, were susceptible to 
IMNV infection, but mortality 
was observed in juveniles 
and adults with a cooked 
appearance.  The transmission 
of the disease includes both 
horizontal and vertical. The 
host range of IMNV Includes 
L. vannamei, L. stylirostris, 
Penaeus subtilis, P. esculentus, 
P. merguiensis, P. monodon and 
Artemia franciscana. While brine 
shrimp, bivalves, and polychaete 
worms may act as vectors or 

carriers. The target organs for 
IMNV infection include striated 
muscles, connective tissues, 
hemocytes, and the lymphoid 
organ tubule parenchyma cells.

Clinical signs and 
Histopathology
The clinical signs of IMNV 
include loss of appetite, 
lethargy, necrotic areas in the 
skeletal muscle, especially in 
distal abdominal segments, and 
tail fan. Muscles and appendices 
exhibit a reddish coloration, 
giving the appearance of 
cooked shrimps (opaque), and 
the severely infected shrimps 
become moribund. During the 
acute phase of infection, the 
shrimps display various levels 
of coagulative muscle necrosis 
(focal to extensive white 
lesions), gradually progress to 
liquefactive necrosis leads to 
a chronic phase characterized 
by liquefying of the necrotic 
muscle. Surviving shrimp 

progress to a chronic stage with 
prolonged low-level mortalities. 
The range of mortalities lies 
between 40 and 70%, which 
can be suddenly elevated 
and remains for multiple days. 
Mode of transmission is with 
both horizontal (especially 
cannibalism) and vertical.

The primary site for IMNV 
infection in skeletal muscle, 
but it can also infect gills and 
lymphoid. The histopathological 
characters of IMNV infection 
reveal the presence of lymphoid 
organ spheroid, which is 3 to 
4 times larger than the normal 
lymphoid organ tubules, 
basophilic inclusion bodies in 
the myocyte, hemocyte, and 
connective tissues. Coagulative 
striated muscle necrosis, edema, 
hemocyte in filtration, fibrosis. 
The co-infection of IMNV with 
WSSV (White spot syndrome 
virus), MrNV (Macrobrachium 
rosenbergii Nodavirus), and 
Vibrio harveyi has been 
reported.
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Figure: IMNV infected shrimps clearly displaying muscle necrosis in the distal abdominal segments and tail fan with reddish 

colouration (Sivakumar et al., 2017).

IMNV: an emerging viral disease 
in Indian shrimp farming

Introduction
Shrimp is the single largest 
seafood commodity by 
value, accounting for 17% 
of all internationally traded 
fishery products. But diseases, 
particularly viral infections, 
have a significant impact on 
shrimp production. Infectious 
myonecrosis virus (IMNV) is a 
novel shrimp virus that mainly 
affects cultured Litopenaeus 
vannamei Pacific white shrimp) 
in countries like north-eastern 
Brazil, East Java Island as well 
as other South-East Asian 
countries.

At earlier stages, the disease 
caused by IMNV is mentioned 
as Idiopathic Myonecrosis, 
later renamed as Infectious 
Myonecrosis. Unlike other 

shrimp viruses such as WSSV, 
YHV, TSV etc.  the e IMNV 
Disease Progression is slow; 
however, due to the muscle’s 
necrotic appearance, the 
market value gets hindered. 
Moreover, stress and some 
environmental factors (sudden 
changes in temperature or 
salinity)exaggerate the disease 
process and increase mortality. 
During 2005, it was listed under 
OIE shellfish diseases, due to its 
cumulative mortality throughout 
the culture (upto 80%) and its 
economic losses.

Genome and 
Geographical 
distribution
The genome of IMNV consists of 
unsegmented dsRNA (double-

stranded Ribonucleic Acid) 
with 7,560bp length, having 
an icosahedral symmetry with 
40 nm in diameter. This dsRNA 
genome is arranged as 5 to 
6 concentric rings inside the 
capsid coating, two overlapping 
ORFs of the genome codes 
for different proteins. It was 
identified in 2003. To date, there 
are four complete genome 
sequences and nine partially 
sequences of IMNV strains 
available in Genbank. Brazilian 
and Indonesian strains were 
reported in 2006 and 2007, 
respectively. The Indonesian 
strain of IMNV showed shows 
99.6% similarity with Brazilian 
strain. According to the 
International Committee on 
Taxonomy of Viruses (ICTV), this 
virus is assigned under the family 
Totiviridae, genus Giardiavirus.
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Supplementary feed and feeding 
strategies in carp culture

Introduction
Aquaculture is the farming 
of aquatic organisms in both 
coastal and inland areas 
involving interventions in the 
rearing process to enhance 
production. It is probably the 
fastest growing food-producing 
sector and now accounts for 50 
% of the world’s fish that is used 
for food. Recent development 
in the aquaculture sector and 
the increasing demand for 
fish production has resulted in 
intensification of the aquaculture 
practices. 

In India, carps are dominant in 
freshwater aquaculture, and 

they contribute more than 85 
% of the total production. The 
Indian major carps (IMC), namely 
catla (Catla catla), rohu (Labeo 
rohita) and mrigal (Cirrhinus 
mrigala) dominate aquaculture 
production. Although, Chinese 
carps such as common carp 
(Cyprinus carpio), grass carp 
(Ctenopharyngodon idella) and 
silver carp (Hypothalmichthys 
molitrix) are also cultured, 
their popularity in the market 
remains low. Their ability to 
filter feed by harvesting the 
natural plankton produced in 
the system through fertilization, 
provide the opportunity for low-
cost aquaculture systems with 
reduced risk to farmers.  

Significance of 
natural feed and 
supplementary 
feeding
\With the increased 
commercialization of carp 
farming and greater market 
focus, demonstration of the new 
balanced commercial diets that 
promote optimal fish growth 
and health is undertaken by feed 
industries. However, the majority 
of farmers in most parts of the 
country continue to depend 
on a conventional mixture of 
rice bran and oil cake as the 
common supplementary feed. 
Fish requires adequate nutrition 
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Most forms of traditional aquaculture rely largely on the production 
of foods through natural processes, or by fertilization and water 
management in enclosed areas. But for enhancing production, 
supplementary feeding is opted to ensure the adequate availability 
of food in high density carp culture.

 Diagnosis and control 
measures 
Early and effective detection 
Grosh  files of  IMNV has a vital 
role in managing catastrophic 
losses. The preliminary 
diagnosis is based on clinical 
signs and for confirmatory 
diagnosis; Histological, 
Antibody, and Nucleic acid-
based diagnostics like LAMP 
and PCRs  are available. On-
farm rapid diagnostic assays 
such as strip test (lateral flow 
i m m u n o c h r o m a t o g r a p h i c 
assay) are also available. 

Nevertheless, IMNV being a 
virus; no treatment is available. 
The control and prevention 
measures of IMNV infection 

include following Best 
Management Practices (BMPs) 
such as disinfection of egg and 
larvae, use of SPF broodstock, 
screening the Post-Larvae 
(PLs) against IMNV to combat 
with vertical transmission, 
use of probiotics, biosecurity 
measures, emergency harvest, 
and proper quarantine measure 
to stop the horizontal spread 
of disease. As part of immuno-
prophylaxis, the application of 
LPS, Chitosan, and β1,3-glucans 
will help in activating proPhenol 
Oxidase.

Conclusion:
A range of viral infections mainly 
affects L. vannamei shrimp 
farming in India. The majority 

Fig: IMNV on shrimp : Source: http://gis.bkipm.kkp.go.id/edis/upload/20150225114758imnv.jpg

of the viral diseases were 
handled through vaccination 
in higher animals,  unlike 
vertebrates shrimps which 
have poor or lack of immune 
memory, so it is challenging to 
develop treatment protocols 
or vaccination. A better 
understanding of emerging 
viral pathogens like IMNV, the 
development of rapid diagnostic 
facilities, following BMPs, and 
prophylactic protocols to stop 
the spread of disease will lead to 
the sustainability of the shrimp 
industry in India.

(M.G. Pratap, B. Madhusudhana Rao and 
Ch. Balakrishna are working at ICAR–
CIFE, Mumbai. Dr A. Devivaraprasad 
Reddy is Scientist at Dr. YSR Horticultural 
University, Andhra Pradesh. References 
used for this article can be provided 
on request. Views expressed are their 
personal.)
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oil cake, rice bran and sunflower 
meal, and rice bran and 
mustard oil cake. Moreover, 
some farmers also prepare 
feed mixtures using a variety 
of locally available resources, 
including fishmeal (Fig. 1a). 

Feeding strategies
The feeding strategies play an 
important role in maximizing 
nutrient availability and can 
determine the success of a 
culture operation 2. Specifically 

defined feeding strategies have 
been adopted to minimize 
feed wastage and nutrient loss 
by leaching and to maximize 
growth. The unconventional 
feeding strategies such as stop 
feeding, break feeding, bag 
feeding, feeding enclosures, 
gelatinization etc. are 
practiced in the country. In 
India, innovative thinking and 
experimental ability of its fish 
farmers, who have developed 
their own successful feeding 

strategies, have contributed 
towards boosting carp fish 
production.

Feed formulation
Generally, in carp farming 
two types of feed are used; 
farm-made or commercial 
manufactured. Feed formulation 
can be done by using various 
locally available conventional 
and non-conventional feed 
resources. The feed formulation 
for carp species at different life 
stages is tabulated in Table 2.
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Table 2. Important feed formulations for various carp species*

*Source: 8Paul et al (2017).

Stage Feed Ingredients Composition (%)

Spawn 1 Finely powered soybean meal

Finely powdered groundnut oilcake

Finely powdered fish meal

Finely powdered rice-bran

Vitamin and mineral premix

Phospholipid (as soya lecithin)

Veg. Oil : fish oil (1:1)

10.0

32.0

20.0

30.0

2.0

4.0

2.0

Fry 2 Groundnut oilcake

Soybean meal

Rice-bran

Meat meal

Vitamin mineral mix

28.0

20.0

30.0

20.0

2.0

Fingerlings 1 Soybean meal

Groundnut oilcake

Mustard oilcake

Rice-bran

Vitamin-mineral premix

7.0

30.0

35.0

26.0

2.0

2 Groundnut oilcake

Soybean meal

Fish meal

Rice-bran

Vitamin-mineral premix

Vegetable oil

40.0

20.0

8.0

30.0

1.5

0.5

in order to grow and survive. 
Nature offers a great diversity 
of food to fish, including plants 
and animals. The plankton is an 
important component of aquatic 
eco-system, as it contributes 
significantly to primary 
production and represents 
readily available food for fishes. 
Though ponds are fertilized by 
organic manures and inorganic 
fertilizers for the proliferation 
of natural food organisms 
(plankton), supplementary 
feed must be used to meet the 
nutritional requirement of carps. 

Carps are either herbivorous 
or omnivorous in nature and 
can be easily reared using 
supplementary feed. The 
importance of supplementary 
feeding varies according 
to the required intensity of 
cultivation. For proper growth 
of the fish, supplementary 

feed must contain protein, 
carbohydrate, lipid, vitamin 
and mineral in sufficient 
amount. The knowledge on the 
specific requirements of carps 
is essential for the successful 
semi-intensive and intensive 
fish culture where it is required 
to maintain a high density of fish 
than the natural fertility of the 
water can support. 

The quantity and quality of feed 
consumed have a pronounced 
effect on growth rate, feed 
conversion efficiency and body 
composition of fish.  Applying 
supplementary feeds in a fish 
pond can significantly raise 
the yield. The feed is directly 
consumed by the carps and, 
in turn, their excreta act as the 
manure in the pond water. 
This multiplies the natural food 
organisms of the plankton 
feeders.

Nutrient 
requirements in 
carp 
In carp farming, nutrition of 
fish is critical because feed 
represents 50-60% of the 
production costs. Protein is 
very important. The carp feed 
contains 25-35% crude protein, 
28-38% carbohydrate, 6-8% 
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S. N. Characteristic Larval feed Fry feed Grow-out feed Brood feed

1 Moisture 10 10 10 10

2 Crude protein 35 35 25 25

3 Crude fat 8 8 6 6

4 Crude fibre 6 8 8 8

5 Carbohydrate 28-35 28-35 30-38 30-38

6 Vitamin-mineral mix 2 2 2 2

7 Common salt 0.5 0.5 0.5 0.5

8 Acid insoluble ash 2.5 3 3 3

9 Gross energy  4000 3500 3000 3000

10 PUFA (n3+n6) 0.5% 0.5% 0.5% 1%
*Source: 8Paul et al (2017).

The supplementary carp 
feed should have following 
characteristics:

Characteristics of 
supplementary feed 

 y Water stability

 y Easily available and cheap

 y Easily acceptable 

 y Easily digestible

 y Causing less pollution

crude fat and crude fibre,  2% 
vitamin-mineral mixture and 
0.5% common salt. Crude fat 
and crude fiber requirement 
of carp feed ranges from 6-8%. 
(Table 1).

Table 1. Nutrient requirement 
(%), gross energy (cal/kg) and 
poly unsaturated fatty acids 
(PUFA, %) for different life stages 
of carps 

Major ingredients in 
carp feed
The major ingredients in carp 
feed consists of rice bran, 
groundnut oil cake, sunflower 
meal, soybean meal, mustard 
oil cake, wheat bran, common 
salt and mineral mixture. The 
feed types used are rice bran 
alone, rice bran and groundnut 
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a. carp feed ingredients
(rice bran, mustard oil cake, soyabean 
meal & fish meal) b. mixing of feed ingredients

c. powdered feed

e. Hand pelletizer

g. Feed pellets

 i. Feed bags

d. Feed balls (doughs)

f. Motorised pelletizer

 h. Feed broadacasting in frame

 j. Feeding frame for grass carp

Figure 1. Different feed ingredients, pelletizers, feeds and feeding methods for carps
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Different forms of 
carp feed
1. Powdered feed (Mash)

In this method, the feed 
ingredients are mixed (Fig. 1b) 
as per the required composition 
of the feed after proper 
grinding of the ingredients. Fine 
ground/powdered feed (Fig.1c) 
is used to fed carp spawn and 
fry. Whereas, fingerlings and 
adults/brooders are fed with 
feed balls/dough (Fig.1d) made 
from soaked feed.

2. Compounded pelleted feed

Farm made pelleted feeds can 
be prepared by using hand 
pelletizer (Fig. 1e) and/or 
motorised pelletizer (Fig. 1f). 
Moisture content in the dried 
feed varies between 7-13%, 
so it can be stored for longer 

period of time and transported 
from one place to another. The 
pelleted feed is given to carp 
fingerlings and onwards stages. 
Further these pelletes are 
classified into two type:

Sinking pellets: Sinking pellets 
(Fig. 1g) are dense, heavier and 
sink in the water immediately 
after broadcasting. 

Floating pellets: These pellets 
contains less moisture, are light 
in weight and have air- pockets 
due to which feed floats on 
the water surface, which helps 
to know the amount of feed 
consumed by the fish.

Advantages of floating pellets

 y Easy to ingest

 y Easy to digest and absorb

 y Reduce leaching of vitamins 
and other nutrients

 y Less feed wastage and 
hence less pollution

 y Better feed conversion ratio 
(FCR=feed given/fish weight 
gain)

Feeding regime

The amount of feed given to 
carp depends upon several 
factors such as species, size 
(spawn, fry, fingerling, adult/
brood), natural food present in 
pond, water quality parameters 
etc. To reduce feed wastage, 
feeding should be monitored; 
otherwise it will lead towards 
deterioration of water quality, 
which in turn causes stress, 
disease and/or mortality in fish. 
The proper feeding schedule 
should be followed throughout 
the carp culture (Table 3).  

AQUA FEED SMART AGRIPOST - FISHERIES
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SPF-SPT shrimp seed is the need 
of the hour

As the ultimate goal of the 
shrimp hatcheries is to supply 
good quality and quantities 
of post larvae (PL) with higher 
growth rates as well as tolerant 
to Indian environmental 
conditions. For producing 60-
70 billions of L.vannmei seed, 
shrimp hatcheries are using 
nearly 240,000 numbers of SPF 
vannamei brood stock in India. 
But still the professionals are 
struggling to find solutions to 
the most common diseases like 

EHP ,WSSV,and White fecal etc. 

Revisiting past
If you look at the past, you will 
find that India started shrimp 
culture with wild seeds available 
in sea coasts and then turned to 
use wild broodstock to increase 
the productivity. From 1980”s 
to 2009, India completely 
depended upon native species 
and the most commercial viable 
species i.e. P. monodon.

The WSS viruses that hit the 
shrimp farms damaged the 
crops. The shrimp industry came 
to an end by 2008.

With combined efforts of AISHA 
with a great support from other 
agencies Specific Pathogen 
Free (SPF) L.vannamei was 
introduced.  Then again industry 
revived and hatcheries were 
increased from 100 to 500+ 
hatcheries.

SHRIMP SEEDSMART AGRIPOST - FISHERIES

Hari Narayan Rao

India is the second largest producer of shrimp in the world. The 
shrimp industry has seen ups and downs during the last two decades. 
However, the sustainability of the shrimp production majorly lies on 
the quality of seed supplied to the farmers.Feed for the grass carp fish: 

Grass carp should be fed with 
green fodder-barseem, Azolla, 
duckweed etc. @ 4-5% of BW. 
Care should be taken while 
feeding that, grass carp should 
be fed first, so that the dry feed 
remains available for the rest of 
the fishes.

Feeding frequency and time: 
Adults and fingerlings are 
fed twice a day, whereas, the 
spawn and fry are fed 4-5 five 
times/day. Fish should be fed 
preferably twice a day, in early 
morning after sunrise and in the 
evening before sunset.

Feeding methods
Broadcasting or hand feeding 
(Fig. 1h): Broadcasting or hand 
feeding is the most common 
method of feeding in semi-
intensive culture.  Though it is 
the most convenient method 
of feeding, it leads to feed 
wastage.

Bag feeding (Fig. 1i): In 
this method, feed is kept in 
perforated gunny bags and 
is suspended in the water 
column at different places in the 
pond. The feed bags are dried 
properly every alternate day so 
that fish don’t get infected with 

Table 3. Feeding schedule followed in different phases of carp 
culture practices*

Different stages of fish Feeding schedule

Spawn to fry 

(Culture period 15 days)

First week: 4 times of initial body 
weight (BW); Second week onwards: 
8 times of initial BW in finely 
powdered form.

Fry to fingerlings 

(Culture period 90 days)

First month: 6-8% of fish body 
weight (BW); Second month: 5-6% 
of BW; Third month:  3-4% of BW in 
dry pellet form.

Grow-out culture 

(Period 10-12 months) 

First month: 3-5% of BW; In the 
subsequent months: 1-3% of BW 
provided in dry pellet form.

pathogenic microorganisms 
(bacteria, fungus etc.). But, there 
is substantial loss of feed and 
nutrients in this method. 

Frame feeding for grass carp 
(Fig. 1j): Surface floating feeding 
frames (PVC or bamboo) is 
used to feed grass carp with 
green grasses-Barseem, Azolla, 
Duckweeds etc. 

In order to prevent the loss 
of feed and keep the pond 
ecosystem clean, following 
methods are used for feeding 
during different stages of fish

For spwan and fry   
: Powder feed broadcast

For fish fingerling/adult fish     
: Feed balls (doughs)/pellets 
(floating or sinking)

Food conversion 
ratio (FCR)
In supplementary feeding, the 
FCR is an index, which helps 
the farmer to know whether 
his crop has been economical 
or not. This ratio is calculated 
between the feed given to fish 
and weight gain in terms of 
fish growth. For e.g., during 
a culture period, if 1000 kg 
feed was provided to produce 

1000 kg fish the FCR is 1:1; or 
in other words, for producing 
one kg  of fish, one kg of feed is 
required. Farmers should have 
the knowledge about standing 
crop and its growth and survival 
rates to calculate FCR, which 
can be improved carefully by 
feed monitoring and pond 
management. 

 

(Authors are Assistant Professor   

and Scientist at the  Department of 

Aquaculture, College of Fisheries, 

GADVASU, Punjab  respectively. 

References used for this article can be 

provided on request. Views expressed 

are personal.)

 

Key points to remember

 y During feeding, observe 
your fish carefully to see 
how actively they eat. A 
good appetite is a sign of 
good health and good water 
quality.

 y Every 15 to 30 days, check 
the fish weight gain and 
adjust the daily feeding 
ration accordingly.

 y Feed should be always 
given at a fixed amount and 
at a fixed place.

 y Feed should be stored in 
cool, dry, well ventilated 
room to avoid losses due to 
spoilage.

 y Fingelings/adults should be 
fed twice a day in two equal 
installment, while spawn/fry 
should be fed 4-5 times/day.

 y In case of disease problem 
in ponds, feeding should 
be stopped with immediate 
effect.

 y Feeding should be stopped 
during overcast conditions, 
while in winters it should be 
reduced/stopped gradually. 

AQUA FEED SMART AGRIPOST - FISHERIES
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Future
Nearly for 10 years SPF animals 
have done a great job but now 
industry is looking forward 
towards SPR/SPT to produce 
strong post larvae which can 
survive under typical Indian 
environmental conditions. 

Hence, all the broodstock 
suppliers are moving towards 
to producing and supplying 
of SPF-SPT (Specific pathogen 
Tolerant) animals in future.

To produce good quality of post 
larvae hatcheries needs good 

broodstock and essential live 
feeds to give more robust post 
larvae in a commercial way.

Challenges
1.Now the shrimp hatcheries are 
struggling to procure disease 
free live feeds so that they are 
looking to import SPF live feeds 
to enhance their production 
levels. Specific guidelines from 
Government are needed for the 
same.

2. The shrimp hatcheries are 
finding difficulties to source 
good SPF-SPT broodstock from 

foreign suppliers at higher cost 
.The cost of production is going 
up due to COVID-19 pandemic 
in terms of transportation of 
brood stock by cargo/charter 
flights and increasing AQF 
buffer charges and customs 
duty and local transportation up 
to hatcheries. 

3. On the other side shortage 
of manpower at hatcheries and 
high electricity charges have 
led to increase the production 
cost which is always a burden to 
shrimp farmers.

Conclusion
The shrimp hatcheries are going 
to play an important role for 
increasing shrimp productions 
in India. It needs to encourage 
more hatcheries and to have 
conducive policy interventions 
to support them. So farmers 
will have more options in 
selection of seeds and make the 
shrimp farming sustainable and 
profitable. 

(The author is the Technical Manager-

India, Kona Bay. Views expressed is his 

personal.) 
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India shipped 12,89,651 MT 
of seafood worth Rs 46,662.85 
crore (USD 6.68 billion) during 
2019-20, largely cushioning the 
adverse impact of the COVID-19 
pandemic.

Frozen shrimp remained the 
major export item in terms of 
quantity and value followed by 
frozen fish while USA and China 
turned out to be the major 
importers of India’s seafood.

During the FY 2019-20, the 
export improved in rupee term 
by 0.16%, but the quantity and 
US dollar value declined by 
7.39 per cent and 0.74 per cent, 
respectively. In 2018-19, India 
had exported 13, 92,559 MT 
of seafood worth Rs 46,589.37 
crore (USD 6,728.50 million).

Shri K S Srinivas, Chairman, 
Marine Products Export 
Development Authority 
(MPEDA), said India managed to 

export 12,89,651 MT of seafood 
, despite the sluggish demand in 
its major export markets caused 
by the pandemic, which led to 
cancellation of several orders, 
reduced and delayed payments, 
slowdown of cargo movements 
and difficulty in getting new 
orders. The decline in sea catch 
along the west coast due to 
reduced fishing days has also 
been a reason for the shortfall in 
quantity, he added.

“We missed the 7-billion-dollar 
target, though not by a fair 
distance. However, exports 
are now likely to witness an 
uptick as lockdowns have 
been eased globally and there 
is an increased sale of value 
added products in retail chains. 
MPEDA’s vision is to take Indian 
seafood exports to Rs one lakh 
crore by 2030,” he noted.

Frozen shrimp, which earned 

Rs34,152.03 crore (USD 
4,889.12 million), retained its 
position as the most significant 
item in the basket of seafood 
exports, accounting for a share 
of 50.58 per cent in quantity 
and 73.21 per cent of the total 
dollar earnings. Shrimp exports 
during the period increased by 
6.04 per cent in dollar value and 
6.20 per cent in quantity.

The overall export of frozen 
shrimps during 2019-20 was 
pegged at 6, 52,253 MT, which 
fetched foreign exchange worth 
USD 4,889.12 million. USA, the 
largest market, imported (2, 
85,904 MT) of frozen shrimp, 
followed by China (1, 45,710 
MT), European Union (74,035 
MT), Japan (38,961 MT), South 
East Asia (34,439 MT), and the 
Middle East (32,645 MT).

The export of Vannamei (white 
leg) shrimp increased from 4, 
18,128 MT to 5, 12,189 MT in 
2019-20. Of the total Vannamei 
shrimp exports in value terms, 
USA accounted for 51.07 per 
cent, followed by China (21.81 
per cent), European Union (8.19 
per cent), South East Asia (4.73 
per cent), Japan (4.51 per cent), 
and the Middle East (3.66 per 
cent). USA also turned out to be 
the major market for Black Tiger 
shrimp with a share of 36.88 per 
cent in terms of value, followed 
by Japan (31.55 per cent) and 
European Union (10.40 per 
cent).

Frozen fish, the second largest 
export item, fetched Rs 3,610.01 
crore (USD 513.60 million), 

India’s seafood exports pegged 
at 12,89,651 MT in FY 2019-20

Frozen shrimp major item of exports  
USA, China, EU, South East Asia and Japan are the major importers
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Solar-powered cooler for 
fish retailers

Fish production and 
consumption is continuously 
increasing in India making fish 
an integral part of diet of a large 
proportion of population. The 
demand for fish continues to 
grow in India, and the increase 
in per capita consumption offers 
vast opportunities for retail fish 
business. 

Retail fish markets play a very 
important role in making fish 
available to consumers at 

a reasonable price. A large 
proportion of fish vendors 
in retail fish markets of India 
is constituted by individuals 
operating on a very small 
scale. The retail markets have 
tremendous potential to grow 
and offer great opportunities 
for startups. As a result, the retail 
trade has witnessed a shift from 
traditional ways of selling fish to 
modern retail businesses.

TECHNOLOGYSMART AGRIPOST - FISHERIES

Dr. Sanath Kumar H and Dr. Binaya Bhusan Nayak

 ICAR-CIFE developed a solar powered cooler for maintaining the shelf-life of 
fish. It will benefit to both retailers and consumers.     

 Substantial 
quantity of fish is lost 
due to post harvest 
spoilage, primarily due 
to non-availably of cold 
chain. This accounts for 
about 25% of fish catch 
worth more than 15,000 
crores.

Dr. Gopal Krishna , Director & Vice-Chancellor (third from left) and Dr. B.B. Nayak, Head of the Division 
(third from right) with other faculty.            
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accounting for 17.32 per cent 
in quantity and 7.69 per cent 
in dollar earnings. However, 
the export of frozen fish 
declined by 34.11 per cent in 
quantity and 26.53 per cent 
in dollar value.

Export of frozen cuttlefish, 
pegged at 70,906 MT, 
showed a positive growth of 
17.76 per cent in quantity, 
1.71 per cent in rupee value 
and 1.45 per cent in dollar 
terms, and earned Rs2,009.79 
crore (286.40 US D millions). 
Export of chilled items, which 
is considered as a promising 
sector, also increased by 

23.22 per cent, 2.53 per cent 
and 1.29 per cent in terms 
of quantity, rupee value and 
USD earnings, respectively.

However, exports of frozen 
squid and dried items 
declined during the period. 
Though live items also 
showed a decline of 28.41 
per cent in terms of quantity, 
the unit value realisation 
increased from 5.49 to 6.37 
USD this year.

As for overseas markets, 
USA continued to be the 
major importer of Indian 
seafood in value term with an 

import worth USD 2, 562.54 million, 
accounting for a share of 38.37 per 
cent in in terms of dollar value.

Exports to US registered a growth 
of 8.25 per cent in quantity, 10.38 
per cent in rupee value and 9.30 per 
cent in USD earnings. Frozen shrimp 
continued to be the principal item 
exported to that country and the 
exports of Vannamei shrimp showed 
a growth of 18.94 per cent in quantity 
and 19.02 per cent in dollar terms.

China emerged as the largest seafood 
export destination from India in terms 
of quantity with an import of 3,29,479 
MT worth USD 1,374.63 million, 
accounting for 25.55 per cent in 
quantity and 20.58 per cent in dollar 
terms. Exports to that country grew by 
46.10 per cent in quantity and 69.47 
per cent in USD value.

Frozen shrimp, the major item of 
exports to China, had a share of 44.22 
per cent in quantity and 62.65 per cent 
in dollar value while the frozen fish had 
a share of 40.12 per cent in terms of 
quantity and 23.54 per cent in terms of 
value out of the total exports to China.

European Union continued to be the 
third largest destination for Indian 
seafood with frozen shrimp, the major 
item of exports, registering an increase 
of 5.21 per cent and 1.63 per cent in 
quantity and dollar value, respectively.

South East Asia is the fourth largest 
market. However, overall exports to the 
countries in this region plummeted by 
50.02 per cent in quantity, 53.32 per 
cent in rupee value and 53.90 per cent 
in dollar earnings.

Japan continued to be the fifth largest 
importer with a share of 6.09 per cent 
in quantity and 6.32 per cent in USD 
value terms, registering a growth of 
0.02 % in rupee value. Frozen shrimp 
continued to be the major item of 
exports to Japan. Exports to the 
Middle East also showed a growth of 
5.04 per cent in rupee and 3.82 per 
cent in dollar terms, but marked a 4.72 
per cent negative growth in quantity.
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replenishment.  Further, the 
prohibitive cost of ice prevents 
its use by retail fish vendors who 
are engaged in day-to-day fish 
sale and lack facilities to cold 
store the left over fish. 

Fresh fish sold in retail 
markets at room temperature 
undergoes biochemical and 
microbial changes leading 
to compromised fish quality, 
reduced price and issues 
related to food safety. Fish 
vendors in Mumbai use bamboo 
or plastic baskets to display 
fish meant for sale, usually 
uncovered, exposing fresh fish 
to contamination from dust, 
aerosols and insects. 

Solution
One of the key interventions 
that can remediate the loss of 
quality due to spoilage and 
unhygienic storage conditions 
is through providing a cost 
effective cooling solution to 
fish vendors. Solar cooling is 
one such powerful solution, 
which is not only environment 
friendly but also economical to 
implement and operate. 

This is also a practical approach 
in tropical countries like India, 
where abundant day light is 
available for almost two-thirds of 
a year.  Solar cooling essentially 
involves capturing solar energy 
using photo voltaic cells and 
converting it into electrical 
energy to run a cooler. A solar 
panel is used to capture and 

 This concept of 
solar-powered cooling 
facilities can be very 
useful to retail fish 
vendors to store their 
fish in chilled and 
hygienic conditions.

generate electric energy from 
sunlight, which can be stored 
in a battery so that the stored 
energy can be used during dark 
hours.  

The Post-Harvest Technology 
Department of ICAR-Central 
Institute of Fisheries Education 
(CIFE) in Mumbai has developed 
a solar-powered cooling system 
that can be used by retail fish 
vendors. The project to develop 
a solar fish cooler was funded 
by “Rajiv Gandhi Science 
and Technology Commission 
(RGSTC)”, Maharashtra. 

The solar cooler developed 
under this project can hold 
about 50 kg of fish. The cooler 
is powered by two solar panels, 
which can be rotated in the 
direction of sunlight. The power 
generated by solar panels is 
stored in a battery and supplied 
to the compressor through a 
smart converter. 

Although the cooler can attain a 
temperature of -20oC by default, 
the temperature has been set at 
0-5oC using a thermostat. This 
condition is similar to fish stored 
in ice, a preferred method for 
storing fresh fish meant for retail 
sale. This temperature range 
reduces the power requirement 
of the cooler and helps to 
prolong the cooling and storage 
time. A small quantity of ice can 
also be used to keep fish, and 
the cooler temperature of 0-5oC  
will retard melting of ice and 
prolong the chilled storage in 
the event of less battery power 
on days of shorter day light. 

Since the power supply is 
automatically cut once set 
temperature is reached, any 
additional power generated by 
the solar panels will be stored in 
the battery. When fully charged, 
the battery can support the 
cooler for approximately 6 
hours. Conversion of DC power 

to AC in this system makes it 
more efficient in terms of power 
consumption. 

At present, the system makes 
use of commercial freezers with 
optimum power requirement 
for longer cooling hours.  A 
cooler with DC compressor has 
also been developed which 
can directly use solar power. 
This system is currently under 
evaluation. 

Conclusion
To facilitate mobility of solar 
cooler, a steel cabinet was 
designed with facilities to 
mount cooler, battery and other 
electrical components. The unit 
has steel surface to clean the 
fish. A commercial freezer is 
fitted to the system. 

The solar panels are rotatable 
which also provide shade to 
the vendor. The entire unit is 
mounted on wheels so that the 
fish cooler can be moved around 
comfortably. This cabinet also 
helps to protect the cooler and 
electric components from wear 
and tear since the unit is meant 
to keep in the open. 

In case of emergency, the cooler 
can be plugged into electrical 
grid and can be run with regular 
alternating current. The system 
has already been demonstrated 
to fisher women of Versova and 
exhibited in local fishermen 
festivals. The cooling system is 
expected to improve the quality 
of fish sold in the retail markets 
and loss of food fish due to 
spoilage. A better quality fish 
will also ensure better price for 
fish sold in the retail markets. 

(Dr Sanath  Kumar is a Senior 
Scientist and Dr. Nayak is the 
Head of the Department of 
Post-Harvest Technology, ICAR-
CIFE. Views expressed are their 
personal.)
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Icing is the preferred method 
of storing fresh fish. However, 
most fish sellers carry limited 
quantities of fish for sale owing 
to lack of own transportation 
facilities. The use of ice increases 

the bulk of fish and hence is 
generally avoided. Even when 
ice is used, a very limited quantity 
is used for a short period of time 
as ice is not generally available 
in the vicinity of fish market for 

Perishability 
The highly perishable nature 
of fish poses a challenge of 
maintaing quality of fresh fish 
for selling in retail markets. 

Solar-powered 
cooling system 
developed 
under Rajiv 
Gandhi Science 
& Technology 
(RGSTC) project. 
The system is fitted 
with a suitable 
commercial cooler. 
The mobile unit is 
designed at CIFE, 
Mumbai

TECHNOLOGYSMART AGRIPOST - FISHERIES
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pressure in the sound wave. 

Cavitation is used in various 
operations such as extraction, 
drying, freezing, emulsification, 
and also inactivates the 
pathogenic bacteria. The basics 
of ultrasound applications are 
mainly three different methods:  
direct application with the 
product, coupling to the device, 
and using ultrasonic bath 
submergence.

Different forms of 
Ultrasound and its 
application

Low power 
ultrasound
It is used in a non-destructive 
application, used in analytical 
measurements and monitoring 
of composition and physio-
chemical properties of food 
such as structure, firmness, 
composition, flow rate, and 
physical state. These ultrasound 
waves have a characteristic 
wavelength, velocity, frequency, 
pressure, and period. The 
interaction of sound waves with 
matter alters these properties 
of the sound via absorption 
and/or scattering mechanism. 
Ultrasound can be propagated 
in any material medium. The 
propagation of ultrasonic waves 
consists of a very high number 
of pressure cycles per second, 
which travel forward.

Applications
Among the numerous 
applications of low intensity 
ultrasound, most widely it is 
applied for the non destructive 
evaluation of materials and 
ultrasound imaging, non 
destructive testing, process 
control, and evaluation of 
materials. Essentially the 
application procedure involves 
passing a beam of ultrasound 

through the material under test 
and receiving the transmitted 
beam on the opposite side 
of the sample and/or the 
reflected beam. Pulse–echo and 
continuous wave ultrasound 
are two major techniques that 
are used in most ultrasound 
sensors.

The three factors of high 
concern for low power ultrasonic 
application are the ultrasonic 
velocity, attenuation coefficient, 
and acoustic impedance. These 
factors are affected by the 
physical properties of foods 
such as composition, structure, 
and physical state. Ultrasound 
Velocity measurements (UVM)  
suitable for determining 
composition, structure, physical 
state, and various molecular 
processes as ultrasound velocity 
is very sensitive to the molecular 
organization and intermolecular 
interactions. Ultrasound 
Attenuation coefficient 
measurements (UACM) give 
information such as molecular 
relaxation, microstructure, phase 
composition, bulk viscosity and 
rheology, the kinetics of the fast 
chemical reaction, and droplet 
sizing and stability in emulsions.
Attenuation is affected by 
viscosity, compressibility, wall 
material, and scattering and 
adsorption effects.

Ultrasound velocity 
measurements are for the 
evaluation of oil composition, 
purity, and quality. Moisture 
content of cod fillets 
determined by ultrasonic 
velocity measurements showed 
similar result with conventional 
method,rapid and non-
destructive determination .

Ultrasound techniques are 
used to monitor the physical 
properties of batters (density, 
viscosity, and rheology) 
A combined system of 
ultrasonic spectroscopy 

and a low-resolution pulsed 
nuclear magnetic resonance 
spectrometer was used to 
monitor crystallization. Process 
Control Ultrasonic sensors are 
frequently employed in many 
industrial processes to obtain 
information about different 
variables. 

Ultrasonic imaging
This technique has found 
several applications in food 
technology, like the use of 
high contrast images to detect 
defects in food packaging, 
seals vibration reflection images 
of tissues such as muscle, fat, 
and internal organs in live 
animals, which can be used as 
a management tool in selection 
and replacement of breeding 
stock for the improvement 
of the genetics of the herd. 
Ultrasound could be effectively 
used for the prediction of meat 
yield in live fish, but prediction 
accuracy needs to be improved.

High power 
ultrasound
High Power ultrasound is 
the study of high intensity 
applications in the ultrasonic 
energy.It modifies the physical, 
chemical, and biological 
properties of food and enhances 
the quality during processing. 
The most relevant nonlinear 
phenomena related to high 
intensity acoustic waves, which 
are wave distortion, acoustic 
saturation, radiation pressure, 
acoustic streaming, cavitation in 
liquids, and the formation and 
motion of dislocations in solids.
When sound waves propagated 
through any product, there 
will be a production of a high 
amount of energy due to 
compression (positive pressure) 
and rarefaction (negative 
pressure). Higher intensities (low 
frequencies) induce acoustic 
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Application of ultrasound 
in seafood technology

The seafood industry is 
increasingly moving towards 
new product development and 
adopting innovative processing 
methods that allow us to either 
do things we could not do 
before, or to do things better and 
more efficiently than we did in 
the past. However, deterioration 
of the product before it 
reaches to the consumer is 
not uncommon and may lead 
to significant waste of fish 
resources, necessitating more 
rapid and efficient processing 
approaches. At the same 
time, there is a high demand 
for cleaner, organic products 
without the use of additives.

The role of technology in 
seafood processing has evolved 
rapidly over the last decade in 
response to the above drivers to 
support innovation, productivity, 
waste reduction, waste recovery 
and utilization; increase shelf-

life; improve food safety; and 
facilitate exports.

A number of innovative 
processing technologies have 
recently emerged as a result. 
The ultrasonic method is one 
of those rapidly emerging 
techniques that were devised to 
minimize processing, enhance 
quality, and safeguard the safety 
of food products.

Ultrasound 
producing systems
The ultrasonic wave producing 
system consists of a power 
generator and the transducers. 
The generator produces 
electrical or mechanical energy 
and the transducer converts this 
energy into the sound energy 
at ultrasonic frequencies. In 
general, ultrasonic applications 
in the food industry can be 
divided into low and high power 
(frequency) ultrasound. 

Low power ultrasound 
approaches use small-
amplitude ultrasonic waves at 
high frequency (>100 KHz at 
intensities below 1 W•cm2) that 
does not damage the material 
through which they propagate. 
These mainly monitor the 
physicochemical properties and 
composition of the components 
of food and products during 
various steps of processing and 
storage which helps to control 
the properties and quality 
improvement. On the contrary 
high power (low frequency) 
ultrasound uses acoustic 
frequencies between 20 and 
500 KHz ( intensities higher than 
1W•cm2), larger amplitude 
ultrasonic waves and can alter 
the physicochemical properties 
or structure of material through 
various processes like cavitation. 
This is the formation of small 
bubbles at the points of low 
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Sahana M D and  Gopika Radhakrishnan

Ultrasound is a fast, versatile, emerging, and 
promising non-destructive green technology with 
a wide range of applications including seafood 
processing. The advantages of using ultrasound for 
sea food processing include more effective mixing 
and micro-mixing, mass transfer, reduced thermal 
and concentration gradients, increased production, 
elimination of process steps, reduced temperature, 
selective extraction, reduced equipment size, and 
faster response to the process. 
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Depolymerization
One of the oldest applications 
of ultrasound is in the 
degradation of polymers. The 
depolymerization process 
occurs through the effects 
of cavitation and can involve 
two possible mechanisms: 
mechanical degradation of 
the polymer from collapsed 
cavitation bubble and chemical 
degradation as a result of the 
chemical reaction between 
the polymer and high energy 
molecules such as hydroxyl 
radicals produced from 
cavitation phenomenon. 
Ultrasound aids during the 
cleavage of the collagen 
substrate, opens up the collagen 
fibrils, thus enzymatic hydrolysis 
or acid treatment are facilitated.

Drying 
Acoustic drying has great 
potential and has commercial 
importance. The conventional 
method of dehydrating food 
products is done by hot air. 
High temperatures can damage 
the food, which may affect the 
color, taste, and nutritional 

value of the food products. On 
the contrary ultrasonic osmotic 
dehydration technology obtains 
higher water loss and solute gain 
rates by using lower solution 
temperatures. Ultrasound 
creates microscopic channels in 
the material and these channels 
allow the easy transportation of 
the vapor from the centre to the 
surface. 

Defrosting/thawing 
Effective acoustic or ultrasound 
thawing relies on the selection 
of an appropriate frequency 
and intensity to defrost the food 
efficiently without excessive 
heating near the surface. When 
ultrasound was applied directly 
to fish or any meat (beef, 
pork), excessive heating near 
the surface was particularly 
a problem at high intensities 
(1–3 W cm-2) and over a range 
of frequencies (220 kHz to 3.3 
MHz), with cavitation causing 
problems at lower frequencies, 
while high attenuation caused 
excessive heating at higher 
frequencies. 

A combination of 500 kHz 
and 0.5 W cm-2 was found to 
offer effective thawing while 
minimizing surface heating. 
Acoustic defrosting (1500 Hz) 
of fish blocks in an agitated 
water bath (18 °C, 3.8 m s-1 
water velocity at block surface) 
reduced the time to go from 
-29°C to -1°C by approximately 
25%–70% (depending on 
ultrasound power input level), 
while larger reductions were 
seen going from -5°C to -1°C 
(approximately 32%–82%). 
Some rapid thawing techniques 
can cause excessive heating at 
the product surface leading to 
loss of product quality. However, 
combined acoustic and water 
bath thawing gave the same 
surface temperature as water 
bath thawing alone.

Emulsification/
homogenization 
It is a technique of delivering 
hydrophobic bioactive 
compounds into different 
food products. Ultrasound 
can enhance the functional 
properties of biopolymers, 
producing stable emulsions with 
little requirement for surfactant. 
Fish oil (FO) is high in omega-3 
fatty acids (FAs), micronutrients 
that are essential for all humans 
and provide multiple health 
benefits. One of approaches 
to adding omega-3 FAs into 
foods is through  emulsion 
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Defoaming using ultrasound

Extraction using ultrasound

Emulsion using ultrasound

systems. These emulsions are 
more stable as compared to 
conventional ones.

With ultrasonication, the 
collapse of cavitation releases 
forms high energy microjets 
near interfaces and facilitate 
emulsification.

Conclusion
Ultrasound is considered to be 
an emerging technology in the 
food industry. It has advantages 
of minimizing flavor loss, 
increasing homogeneity, saving 
energy, high productivity, 
enhanced quality, reduced 
chemical and physical hazards, 
and is environment friendly. 
Considering the limited supply 
of natural fish stocks, the industry 
must implement technologies 
for efficient utilisation of 
available raw material.

(The authors are working in ICAR-CIFE, 

Mumbai. Referencecs can be provided 

on request. Views expressed are their 

personal.)

cavitation. There are two main 
types of cavities: transient (also 
called “inertial”)and stable (also 
called “noninertial”)7.

Thus, cavitation is the formation, 
growth, and collapse of bubbles 
that causes the thermal, 
mechanical, and chemical 
effects. Mechanical effects 
include collapse pressure, 
turbulence, and shear stresses. 
The chemical effects include the 
generation of free radicals. Free 
radicals can be captured in some 
chemical reactions. There are 
concerns regarding potential 
oxidative damage associated 
with free radicals. The thermal 
effects include the generation 
of the cavitation zone with 
extremely high temperatures 
(5,000 K) and pressures (1,000 
atm)10

Ultrasound 
applications in 
different seafood 
preservation 
processes
The mechanical effect has many 
applications such as extraction of 
flavors, degassing, destruction 
of foams, emulsification, 
enhancement of crystallization, 
and modifying polymorphism. 
The chemical and biochemical 

effects are effective tools 
for sterilizing equipment, 
preventing contamination 
of food processing surfaces 
by pathogenic bacteria, and 
removal of bacterial biofilms.

Filtration 
In the seafood industry, to 
produce a solid-free liquid or 
to isolate solid from its mother 
liquor, the separation of solids 
from liquids is an important step. 
In this case, two specific effects 
are involved:  Agglomeration of 
fine particles in the nodes of the 
acoustic waves and generation 
of sufficient vibrational energy 
to keep the particles partly 
suspended and therefore leave 
more free ‘channels’ for solvent 
elution. The liquid jet serves as 
the basis for cleaning, and some 
other cavitational mechanisms 
lead to particle release from the 
blocked membrane.

Defoaming
Foam is a dispersion of gas 
in a liquid, with a density 
approaching that of the 
gas. The foam may lead to 
problems like loss of products, 
a decrease in productivity. High 
intensity ultrasonic waves have 
a distinctive method of foam 
breaking by cavitation.. Applied 
to control the excess foam 
produced during the filling 
operation of bottles and cans on 
high-speed canning lines and in 
fermenting vessels and other 
reactors of great dimensions .

Ultrasound Extraction
A major application of 
ultrasound is for facilitating the 
extraction process of a variety 
of food components (e.g., oil, 
protein, polysaccharides) as well 
as bioactive ingredients The 
action of ultrasound  is due to 
cavitation, which generates high 
shear forces and microbubbles 
that enhances surface erosion, 
fragmentation and mass 
transfer resulting in high yield 
of extracted materials and fast 
rate of extraction. Ultrasound 
assisted extraction (UAE) can be  
employed to enhance extraction 
of bioactive compounds from 
sea weed.During ultrasonic 
extraction, temperature was 
maintained using ice to prevent 
degradation of compounds 
usually applied in extraction 
biopolymers like Carrageenans 
from seaweeds.
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Ultrasound Mechanism

Filteration using ultrasound
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Ecuadorian shrimp: China 
lifted suspension of two 
exporting companies

The timely deployment of the 
Ecuadorian delegation, led 
by the Ministry of Production, 
Foreign Trade, Investments 
and Fisheries together with 
the Foreign Ministry and 
the National Chamber of 
Aquaculture achieved the lifting 
of the suspensions imposed 
by the General Administration 
of Customs of China GACC to 
Ecuadorian shrimp exporting 
companies: Industrial Pesquera 
Santa Priscila and Empacreci, 
which were announced on July 
10th.

To reverse this suspension, 
Ecuador proposed to Chinese 
Customs authorities to carry 
out virtual inspections to 
restricted areas and verify 
their procedures. According 
to the Minister of Production, 
Foreign Trade, Investments 
and Fisheries, Iván Ontaneda, 
this was the way to achieve 
the lifting of the suspension 
imposed to 2 of the 3 companies 
banned from exporting “Virtual 
revisions were made in their 
facilities; processing plants 
and ports where shrimp is pre 
and post-boarded, showing 
that the product complies 
with the biosafety protocols 
that the international market 
demand. However, the sanction 
for the Ecuadorian company 
Edpacif still needs to be lifted, 

as indicated by José Antonio 
Camposano, Executive President 
of the National Chamber of 
Aquaculture “The work has not 
stopped, the sanction to a last 
Ecuadorian company still needs 
to be lifted” he also stated that 
it has been proven that Ecuador 
meets high biosafety standards, 
which makes Ecuadorian shrimp 
a healthy and safe product for 
all consumers.

Ecuador plans to sign a 
memorandum of understanding 
with China, in order to formalize 
the safety and biosafety 
protocols that are met for 
exporting shrimp to this 
destination, the final version of 
the document will be approved 
by both countries and will be 
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made official in the coming days. 
Once the protocol is approved, 
the Ecuadorian authorities 
will begin inspections of the 
establishments to verify their 
compliance.

The National Chamber of 
Aquaculture ratifies its support 
for Ecuadorian shrimp exporting 
companies and recognizes 
the effective management of 
the Ecuadorian government to 
meet the requirements of the 
Chinese Customs authorities, to 
restore the export of Ecuadorian 
establishments to China, 
taking into account that Santa 
Priscila, Empacreci and Edpacif 
represent 25% of shrimp 
exports, according to CNA data.

Popular Indian white 
shrimp is back in demand 
in the UAE

Restaurant diners across the 
UAE are back in numbers 
enjoying one of their favourite 
Indian dishes – the white shrimp 
- much to the relief of Indian 
exporters.

India’s export of frozen shrimp 
– also known as Vannamei 
shrimp – to the UAE has seen a 
substantial increase in the last 
two months, after being down 
by about 40 percent in the April-
May lockdown period.

“In value terms, shipments of 
white shrimps to the UAE is 
down by only about 20 percent 
now compared to the pre-Covid 
months, and we are seeing a 
substantial increase in both 

buying orders and enquiries 
from that region,” K S Srinivas, 
chairman, Marine Products 
Export Development Authority 
(MPEDA), said.

 White shrimps account for 
56 percent of India’s marine 
products exports to UAE.

We are hopeful of even 
exceeding the pre-Covid export 
levels in the next few months,” 
Srinivas said.

Though white shrimps are 
produced by many other 
countries in Southeast Asia and 
South America, Indian farm-
bred white shrimps are said to 
be the most popular.
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The Middle East is India’s 5th 
largest export market for marine 
products, amounting to about 
$300 million in FY20.

Srinivas said the export authority 
has initiated several measures to 
increase export of value added 
marine products in order to step 
up exports, mainly to the Middle 
East market.

“Countries like UAE prefer 
‘ready-to-cook’ and ‘ready-
to-eat’ products and India is 
currently in the process of setting 
up more and more processing 
centres for producing value 
added marine products so that 
we can export more to UAE and 
other countries in the region,” 
Srinivas said.

 Lack of enough wide-bodied 
cargo aircraft, which can carry 
large quantities of both fresh 
and frozen products, is another 
problem being faced by Indian 
marine exporters.

“We have taken up this issue 
with the (Indian) civil aviation 
ministry and we are hopeful that 
steps will be taken to address 
this problem,” Srinivas said.

Indian private carriers such 
as SpiceJet have of late been 
focusing on expanding its cargo 
business and currently have 9 
freighter aircraft consisting of 
5 Boeing 737s, 3 Bombardier 
Q-400s and one Airbus A340.
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In aqua farming, infectious 
diseases are a considerable 
threat to cultivable species. So 
far antibiotics and disinfectants 
have only had limited success 
in the prevention or cure of 
aquatic diseases. Moreover, 
the frequent use of biocides, 
especially in sub therapeutic 
doses, is leading to the rapid 
development of resistance by 
the pathogen. Therefore, there 
is an urgent need to develop 
alternative ways to control 
infections caused by bacterial 
pathogens in aquaculture to 
protect the animal from stress 
and diseases. The establishment 
of a healthy gut microbiota 
& immune modulation is an 
important factor in disease 
prevention.

Quorum sensing is a process 
of cell–cell communication 
that allows bacteria to share 
information about cell density 
and adjust gene expression. 
Quorum sensing bacteria 
produce and release chemical 
signal molecules called auto 
inducers that increase in 
concentration as a function of 
cell density. The pathogenicity 
of micro-organisms that 
infect aquaculture systems is 
closely related to the release 
of virulence factors and the 
formation of biofilms,both of 
which are regulated by quorum 
sensing Thus, Quorum Sensing 
disruption is a potential strategy 
for preventing disease in 
aquaculture systems. Quorum 
sensing inhibitors not only 

inhibit the expression of 
virulence associated genes but 
also regulate the virulence of 
pathogens.

Godrej Q- Sense effectively 
works on pathogenic bacteria 
on the quorum sensing 
disruption by stopping the 
communication in-between the 
pathogenic bacteria which will 
reduce the risk of diseases. It 
modulates the gut microbiota 
by supporting the probiotic 
bacteria and inhibiting or 
killing the pathogenic bacteria 
Its Anti parasitic action inhibits 
the release the of EHP spores 
protecting the shrimp from EHP 
disease. 

Godrej Q- Sense is a specific 
mixture of herbal extracts, yeast 
extracts and fatty acids that 
reduces the impact of diseases 
caused by pathogenic bacteria 
especially Vibrio sps & other 
parasites.  Godrej Q- Sense  
is a functional feed additive, 
the unique combinations of 
ingredients will boost the 
shrimp/fish robustness by 
activating its immune systems & 
producing specific compounds 
that clearly works against 
pathogenic & opportunistic 
bacteria without disturbing the 
probiotic bacteria in the gut. 
Its Quorum Sensing Inhibition 
Technology able to reduce 
or stop the virulence(toxin 
production, Biofilm, etc) at low 
doses.
(The authors are the CEO, Aqua 
Feed & Head, Technical Services of 
Godrej Agrovet Ltd respectively. Views 
expressed are their personal.)

A new scientific approach 
in controlling pathogens in 
aquaculture

Viney Vatal and  Rizwan Basha

Japanese company receives first 
MSC certification for bluefin tuna

Usufuku Honten, a fishery 
enterprise based in northeastern 
Japan, has become the first to 
meet the Marine Stewardship 
Council’s (MSC) global standard 
for sustainable fishing of 
endangered bluefin tuna, a 
prized ingredient in sushi and 
sashimi dishes. The company 
is now certified to use labeling 
authorized by MSC, a London-
headquartered international 
nonprofit organization that 
promotes sustainable fisheries.

Usufuku Honten’s achievement 
marks a significant moment 
in the turnaround of Eastern 
Atlantic bluefin tuna resources, 
which have been the subject of 
concerted conservation efforts 
for the past 20 years. Obtaining 
MSC certification requires 
proof that a fishery is healthy, 
minimizes its impact on the 
environment and has effective 
management in place.

Eastern Atlantic bluefin tuna 
was on the verge of collapse 
less than two decades ago. 
While fishing never stopped, 
with allowable catch remaining 

in the thousands of tons, 
stringent measures introduced 
in the 2000s led to a significant 
recovery in numbers during the 
past decade.

Sotaro Usui, president of 
Usufuku Honten, commented: 
“We are extremely proud to be 
the first MSC certified longline 
bluefin tuna fishery in the world. 
It means our long-time efforts on 
bluefin tuna stock management 
have been recognized…We 
aim to contribute to expanding 
sustainable fisheries by 
providing our traceable fishes.”

Dr. Rohan Currey, the MSC’s 
chief science and standards 
officer, stated: “This certification 
reflects the positive, concerted 
action taken over many years, to 
support the recovery of bluefin 
in the Eastern Atlantic.”

Family-owned Usufuku Honten 
Co. entered the assessment 
process two years ago to 
differentiate itself from the high 
levels of illegal, unregulated and 
unreported fishing of bluefin.

While Japanese consumers will 
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have the option to purchase 
sustainable bluefin tuna, the 
overall volume available will 
be relatively small. The fishery 
entered just a single vessel for 
the certification assessment. 
Based in he Canary Islands, 
Spain, it caught just 55 tons of 
Eastern Atlantic bluefin tuna in 
2018 out of 28,200 tons of total 
allowable catch that year for the 
area.

The fishery uses longlines to 
catch the tuna, taking just a 
few weeks in October to fulfill 
its quota. The bluefin is shock 
frozen and shipped to Japan 
where it is consumed as top-
quality sashimi, a Japanese 
delicacy of raw slices of fish. At 
other times of the year the vessel 
catches bigeye and yellowfin 
tuna in the central Atlantic.

Although all three species of 
bluefin tuna (Atlantic, Pacific and 
Southern) have experienced a 
large decline in the past, bluefin 
tuna populations are currently 
on the rise, with the exception 
of Pacific bluefin tuna. Japan 
and other governments have 
backed plans to rebuild Pacific 
bluefin stocks, with a target of 
20% of past historic levels by 
2034.

Established in 1882, Usufuku 
Honten Co. began catching 
tuna around 37 years ago. In 
2011 its headquarters, based in 
Kesennuma, Miyagi Prefecture, 
was swept away in the tsunami 
that struck Japan’s eastern 
coastline. It is in the process of 
constructing a new building 
on the same plot and currently 
employs around 200 people 
and operates seven distant 
water vessels. 
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A two days international webinar 
on “Exploring the impact of 
COVID-19 on the ecosystem 
health of rivers and its dolphin 
population: Present status and 
future strategy for conservation 
in India-Bangladesh-Myanmar-
Nepal” was held on 24th-
25thAugust 2020. It was 
inaugurated by Rajiv Ranjan 
Mishra, Special Secretary and 
Director General, National 
Mission of Clean Ganga 
(NMCG), Ministry of Jalashakti, 
Government of India.

This webinar aims at the 
conservation of river dolphins 
in the South East Asian region 
through regional strategy and 
partnership. Experts on dolphins 
from various countries viz. India, 
Nepal, Myanmar, Bangladesh 
and Indonesia are participating 
and share their experience 
in this Webinar. More than 
1000 participants from various 
Research Organizations, 
Colleges, Universities of 
India and other countries had 
participated in this webinar.

River dolphins are indicators 

of riverine ecosystem health 
and the populations are 
declining day by day due 
to various anthropogenic 
activities. Dolphin population 
is also an indicator for fisheries 
development in the riverine 
ecosystem. 

The indiscriminant and illegal 
fishing has resulted in catching 
juvenile fishes and accidental/
illegal catching of dolphins from 
inland waters. The lessening 
of this IUCN listed threatened 
species plays a crucial role in 
the fisheries development of 
the rivers. 

Dr. B. K. Das, Director, 
ICAR-CIFRI in his welcome 
address gave a brief about 
the aim and objectives of 
this webinar. He emphasized 
that the representatives from 
Bangladesh, India, Myanmar, 
Nepal and Indonesia are 
participating in this noble cause 
for striving for conservation 
of dolphins. The webinar 
would enhance the dolphin 
conservation in the South East 
Asian Regional Countries and 

Strengthens the Hon’ble Prime 
Minister flagship project River 
dolphin.  

Dr. J. K. Jena, DDG (Fisheries 
Science), ICAR in his address 
discussed about the river 
Dolphin status in India. He 
said that two of ICAR fisheries 
institutes are working on 
dolphin conservation, ICAR-
CIFRI, Barrackpore on the river 
dolphin and ICAR-CMFRI, 
Kochi on the mammals of the 
Indian Ocean including marine 
dolphins. He hoped that this 
webinar deliberation will come 
out with recommendation for 
conservation of River dolphins.

Dr. B. C. Chaudhury, Retd. 
Principal Scientist, Wildlife 
institute of India in his address 
discussed about the efforts 
of wild life institute of India in 
conservation of dolphins in India 
and genesis of it since nineties. 
He also discussed about Ganga 
action plan and Indus River 
Dolphins. 

Prof. A. P. Sharma, Ex Director 
ICAR-CIFRI, Barrackpore in his 

International webinar for conservation of river dolphins through 
sub-regional cooperation held
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In first of its kind, Kona Bay 
supplies a charter flight load 
of 3600 shrimp broodstock to 
Saptagiri Group of Hatcheries. 
All the broodstock will arrive 
at RGCA Aquatic Quarantine 
Facility in Chennai early morning 
tomorrow (16 August 2020) 

in a special charter flight from 
Hawaii, USA.

Speaking to AQUA POST about 
the development, Hari Narayan 
Rao, Indian Technical Manager-
India, Kona Bay said, “For the 
first time, M/S Satpagiri group 
of companies is importing a 

complete charter flight with 
3600 animals of speed growth 
line from KONA BAY which can 
grow faster in the winter season. 
This is going to arrive tomorrow 
early morning on 16th August 
2020 and tentatively seed 
production of this batch may 
start from the last week of 
September 2020.”

Expecting a hike in demand for 
the quality shrimp seed during 
the coming winter season in 
India,  S S N Reddy, Executive 
Partner, Saptagiri Group of 
Hatcheries said, “ We expect 
there will be an increase in the 
demand for the quality shrimp 
seeds during the winter season 
this time. We are the highest 
importer of brood-stock in 
India. We import 30000 animals 
per year”.

 Adding further he said, “It is 
for the first time an individual 
hatchery group is importing 
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address, stressed on the role 
of river habitat on the dolphin 
population in the rivers. He 
suggested more research 
needed to be taken up for 
conservation of dolphin habitat 
restoration and also on the 
impact of pollutants on dolphin 
population.

Dr. Dilip Kumar, Former Vice 
Chancellor, ICAR-CIFE, Mumbai 
in his address discussed about 
the dolphin population in Indo-
Nepal Rivers. He also spoke 
about the social aspects of 
fishers life and dolphin in rural 
India. 

Shri Rajiv Ranjan Mishra, IAS, 
Director General, National 
Mission of Clean Ganga 
(NMCG), Ministry of Jalashakti, 
Government of India in his 

inaugural address stressed that 
Biodiversity conservation is one 
of the priority areas of Namami 
Gange, with project like 
biodiversity conservation with 
Ganga rejuvenation and Ganga 
river dolphin conservation 
education programme. During 
the first meeting of NGC, chaired 
by Honourable Prime Minister 
of India on 14 December 2019, 
it was proposed to initiate 
“Project River Dolphin” to save 
and enhance the population of 
the Gangetic dolphin.

Dr. B. K. Behera, HoD, ICAR-
CIFRI proposed vote of thanks. 
The eminent speakers from 
various countries areDr. Ajit 
Pattanilk, Vice President, 
Wetland International, Dr. 
Sandeep Behera, Biodiversity 

consultant, NMCG, India;Dr. 
V. R. Chitranshi, former ADG, 
Inland Fisheries, ICAR; Dr. S. P. 
Biswas, Professor, Dibrugarh 
University, India;Dr. Syed Istiak, 
Bangladesh; Dr. Hla Win, 
Myanmar; Dr. M. K. Shrestha, 
Nepal, Dr. Danieelle Kerb, 
Indonesiadelivered lectures 
on Dolphin conservation and 
fisheries enhancement in 
riverine ecosystem.  Total 22 
experts presented their country 
paper in this virtual seminar.

The webinar was organized 
jointly by National Mission 
on Clean Ganga, ICAR-CIFRI, 
Inland Fisheries Society of India; 
Professional Fisheries Graduate 
Forum, India and AEHMS, 
Canada.

Kona Bay supplies a flight load of 3600 animals to Saptagiri group of hatcheries
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The National Federation of 
Fishers Cooperatives Ltd 
(FISHCOPFED), a national 
level federation of fisheries 
cooperatives, has signed a 
Memorandum of Understanding 
(MoU) with Sobhit University, 
Meerut to strengthen research 
and extension linkages in 
fisheries sector. 

Talking about the initiative,  
Kunwar Shekhar Vijendra, 
Chancellor of Sobhit 
University said, “ I congratulate 
Sobhit University and 
National Federation of 
Fishers Cooperatives Ltd 
(FISHCOPFED), a national level 
apex fishery cooperatives body, 
under the Ministry of Fisheries 
and Animal Husbandry and 
Dairying, Government of 

India for signing an MoU to 
develop appropriate human 
resources for rural India 
and strengthen Research- 
Farmer- Extension Linkage in 
Fisheries Cooperative Sector 
by undertaking collaborative 
initiatives through academic 
and research programs and 
Fishery Informatics Network for 
Digitalized Value Chain”.

Both the parties wish to strike 
jointly to make significant 
contributions to promote 
Fisheries Informatics Network 
for Digitalised Value Chain in 
Fisheries Marketing, through 
Training, Research, Consultancy, 
Documentation, Dissemination, 
Education and Policy Advocacy. 
Both organizations desire 
to encourage, establish 

and maintain exchange 
programs, collaborative 
training,consultancy, research, 
documentation, education, 
policy advocacy and 
developmental activities in 
fisheries marketing and other 
related areas, to empower 
fishery cooperatives, through 
digital technologies, in the 
country, according to the 
agreement.

Furthermore, both the parties 
wish to foster understanding 
to achieve this common goal. 
The agreement will remain 
valid for an unlimited period 
with the understanding that the 
appropriate authorities of either 
party may terminate this MoU 
with a written notice to the other 
party, three months before 
termination, it further reads.

India has about 22,000 Primary 
Fisheries Cooperative Societies, 
7500 Wholesale Agricultural 
Produces Markets and about 
25000 Rural Markets. The 
Government initiatives such 
as eNAM and AGMARKNET 
Projects have brought in 
disruptive technologies in the 
agricultural marketing segment.

On behalf of Fishcopfed, 
Managing Director, B K 
Mishra signed the MoU with 
Shobhit University Prof Moni 
Madaswamy.

Fishcopfed signs MoU to promote fisheries

SNIPPETS

a cargo flight load of animals 
at a time. We are getting 3600 
broodstock in a special flight 
from Kona Bay- Hawaii to 
Chennai. It will exclusively cater 
our requirements”.

Talking about the performance 
of the seeds, Reddy said, “We 
have been importing Kona 
Bay broodstock for the last five 
years. It has a good survival as 
well as growth rate. They have 

improved the genetic line. We 
are importing the speed growth 
line animals. It is expected to 
perform very well in the farm 
and we are expecting to release 
the seeds to the farmers in the 
last week of September”

With unlocking of business 
activities and opening up of 
restaurants and hotels, the 
shrimp business is expected to 
slowly return to normalcy. The 

demand for shrimp products is 
expected to pick up.

Amidst the nationwide 
lockdown, Kona Bay had 
supplied 14300 broodstcok to 
India in the month of June.

About 250 hatcheries in India 
are importing broodstock 
regularly. On average 2.5 to 3 
lakh broodstocks are required 
in the country every year.
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enroll to SOCIETY OF FISHERIES TECHNOLOGISTS (INDIA), and subscribe to FISHERY TECHNOLOGY journal

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

We handhold entrepreneurs to lay 
foundation for new technology based 

business enterprises

CONTACT US
ICAR - Central Institute of Fisheries Technology

CIFT Junction, Willingdon Island, Matsyapuri P.O., Kochi-682 029, Kerala, India
Ph : 0484-2412300;  Email : cift@ciftmail.org; ztmc�sheries@gmail.com

Website : www.cift.res.in

Fishing Vessel / Gear Designs
Resource / Energy Optimisation
Processing / Preservation / Packaging techniques
Value added products / by-products
Cost e�ective processing machineries
Health Care / Aquaceuticals

Novel technologies for harvest & post harvest sectors
New product formulation/ technology upscaling
Setting up of production lines/food processing units
Designing and equipping laboratories
NABL accreditation / HACCP Certi�cation
Analytical services
Human resource development

The Agri-Business Incubation Centre at ICAR-CIFT, 
Kochi provides an array of services to entrepreneurs, in 
the form of technology transfer / professional service 
functions, o�ce space, certi�ed state-of-the-art pilot 
level production facility, on-site guidance and               
specialized trainings to support and accelerate the 
growth of new businesses.

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

RANGE OF TECHNOLOGIES SERVICES OFFERED

ISO/IEC 17025:2017 NABL Accredited & ISO 9001: 2015 certified Institute




