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The glycine-bound minerals have a very high bicavailability to reduce antagonistic effects and to ensure best

mineral supply in aguatic animals.

This high-guality mineral solution strengthens immunity, improves disease resistance and
supports optimal growth
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“Satisfaction is a Rating
Loyalty is a Brand”

“A Thankful Receiver
Bears a Plentiful Harvest”

Cert. No. H10305

www . bapcertification.org

The Responsible
Seafood Choice

Corporate Office
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From the Editor...

Make farmers knowledgeable to do
culture well

Molecular markers will play a major role in bringing out quality and sustainability to

aquaculture. Molecular markers have wide range of applications in aquaculture mainly

in genetic identification and discrimination of hatchery stocks, finding out inbreeding
events, assignment of progeny to parents using genetic tags.

Dear Readers,

The February 2025 issue
of Aqua International
is in your hands. In the
news section, you may
find news about....

Mr B.Roy Chowdhury,
Minister of State
(Independent Charge),
Department of Fisheries, Government of West
Bengal advised the industry stakeholders to
assess and analyze what could be done for
betterment of aquaculture in West Bengal.
Improved methodologies have to be made
known to farmers to increase fish and
shellfish production. We have to analyze
what kind of opportunities small-scale fish
farmers in remote villages in West Bengal are
getting to increase farmed fish production to
get ahead in fish culture.

Unfortunately, with an aim to increase shrimp
production, shrimp farmers used ethoxyquin
and suffered huge loss in shrimp farming few
years back due to its impact. Farmers should
be aware of such incidences. Minister urged
business persons to produce and sell more
good products which may be affordable to
farmers and contribute to increase in amount
of farmed fish and shellfish production, more
protein-rich foodfishes.

CLFMA of India hosted a collaborative
meeting organized by BCC & US Grains
Council at Coimbatore on January 14 with
primary focus of the event to discuss the
current grain supply and demand dynamics
in both India and the USA. The US Grains
Council (USGC) team presented insightful
updates on recent advancements in crop
production and emerging technologies used
in agriculture, showcasing their potential

benefits for the animal feed sector. CLFMA
President emphasized the need to spotlight
aquaculture, poultry and dairy sectors
for their pivotal roles in fostering growth
and innovation. Dr Harsha Kumar Shetty
updated on the statistics of grains in India
and its forecast. He also highlighted the
need for alternative feed ingredients and
that further study needs to be conducted on
alternatives like Sorghum. He emphasized
the importance of conducting field trials to
assess its viability and its economic impact.
Price parity of various US grains, their
derivatives and closing grain inventories
were key areas of deliberation during the
meeting.

The young entrepreneur and Director of
Deepak Nexgen Feeds Mr A. Chaitanya Vasu
says that Soil, Water, Climate and Quality
of Seed should be good if feed has to show
its performance & results for better shrimp
yield. It is important to use natural binders
in feed formulation. We do not use chemical
binders and synthetic binders. Chemical and
synthetic binders will damage the bottom
of pond and will also affect FCR. FCR plays
key role in the quality of feed. Good FCR
depends on soil and density of shrimp seed
stocked in the pond. Putting one lakh seed
per acre will get good FCR, of course climate
will also matter. . Exchange of water is also
very important. At moult time, if fresh water
is added it will help to moult easily.

Farmers are facing difficulties mainly due
to climatic conditions in shrimp culture. We
see what the farmers are expecting from feed
companies with regard to shape, size, colour,
smell, sinking and stability of the feed. Vasu
feels that summer is good for digestibility of
the feed than winter and rainy season. First
of all, financial discipline in any segment of
the industry is important, besides good raw

Contd on next page
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EDITORIAL

From the Editor...

material purchase and quality feed production.

AquaExchange established in 2020 by four engineering
professionals is providing technology for shrimp and
fish culture which the company claims to be beneficial
to farmers. The promoters of Aqua Exchange say that
a farmer who uses Whatsapp in mobile phone can
easily adopt Aqua Exchange technology for monitoring
shrimp ponds. According to them, the company will also
arrange crop loan to shrimp farmers of Rs 2.5 lakhs per
acre through banks and also arrange crop insurance
against diseases. Now the technology is adopted by
50,000 acres of shrimp farms in Andhra Pradesh, Odisha,
Tamil Nadu andto them, the company will also arrange
crop loan to shrimp farmers of Rs 2.5 lakhs per acre
through banks and also arrange crop insurance against
diseases. Now the technology is adopted by 50,000 acres
of shrimp farms in Andhra Pradesh, Odisha, Tamil Nadu
and Gujarat states, but 95% of it is in Andhra Pradesh.
They say that 4,800 farmers are using Aqua Exchange
technology and arranged loans upto 4,500 acres to 150
farmers in Andhra Pradesh alone.

In the Articles section, article titled Why Thai mangur
debarred in Bihar?, authored by Anjali kumara,
discussed that Molecular markers will play a major role
in bringing out quality and sustainability to aquaculture.
Molecular markers have wide range of applications
in aquaculture mainly in genetic identification
and discrimination of hatchery stocks, finding out
inbreeding events, assignment of progeny to parents
using genetic tags. To finding out quantitative trait loci,
marker assisted selection for selective breeding trials
and assessment of the effect of polyploidy induction and

gynogenesis.

Magur is the correct spelling of the name of the
freshwater fish that is also known as the Asian catfish.
It is also sometimes called Mangur. The Magur fish
is a freshwater catfish that lives in the Ganges and
Brahmaputra rivers in India. It is a popular food fish
in India and Bangladesh, and is known for its taste and
nutritional value. Magur fish can survive out of water
for a considerable time and can move short distances.
It is a hardy fish that can be found in ponds, rivers, and
mud. Magur fish is a whole fish that is a popular dish in
Bengali cuisine.

Another article titled, Impact of Microplastics on
Aquatic Organisms, Ecosystems and Human Health,
authored by N. Karthik, Anzil Rikesh and S. Felix said that
Over the past seventy years, there has been a significant
increase in plastic production, rising from 1.5 million
tons in the 1950s to 367 million tons in 2020. This surge
in plastic production is closely linked to the growth of the
human population, which has more than doubled from
about 3.1 billion in 1961 to around 7.3 billion in 2015,
projected to exceed 9 billion by 2050. The escalating
demands of this population growth are expected to drive
the plastics commodity market, alongside the increasing
demand for fishery and aquaculture products. Estimates
based on current growth rates suggest that plastic
production is set to double by 2025 and more than triple
by 2050. The mass production and consumption of

12 @ AQUA INTERNATIONAL e February 2025

plastics have led to the accumulation of these materials
in natural habitats, resulting in adverse impacts on
both biota and the economy. Approximately 275 million
tons of plastic wastes were generated globally in 2010,
with between 4.8 million and 12.7 million tons of this
waste entering the oceans due to improper management
by coastal countries. Once in the environment, plastic
objects degrade into smaller fragments, entering the
food chain directly or indirectly contaminating it
through the leaching of potentially harmful chemicals.

Another article titled, Challenges and Solutions
in Meghalayan Aquaculture: Advancing hill
Aquaculture through Technological Innovation
and Social Inclusion, authored by Chandan Debnath,
Bankitkupar Mukhim and S. Gojendro Singh discussed
that the aquaculture sector in Meghalaya faces a
substantial production deficit with current output at
18,000 MT significantly below the regional requirement
of 36,360 MT. This gap holds particular significance as
over 22,000 individuals depend on fisheries for their
livelihood.The state's distinctive matrilineal social
structure presents a unique opportunity for sector
development, as historical evidence suggests that
women's participation in agricultural enterprises often
correlates with higher success rates and improved
productivity outcomes. The integration of traditional
knowledge with modern aquaculture practices creates a
foundation for sustainable development in the region.

Another article titled, Improving Finfish Aquaculture:
Recent Advances in Genetics and Breeding, authored
by J. Magimai John Jose, S.Selvaraj, A. Jackqulin Wino
and R. Jeya Shakhila, discussed that advancements
in finfish genetics and breeding are revolutionizing
aquaculture into a sustainable and resilient sector. Latest
methodologies include selective breeding, hybridization,
molecular techniques and genome editing. Selective
Breeding: Significant improvements in species like
Atlantic salmon, tilapia and carp with annual growth
gains of up to 20%. Hybridization: Utilizes heterosis to
produce robust and high-performing hybrids. Genome
Editing:Tools like CRISPR-Cas9 and TALENs enable
precise modifications for traits such as growth and
disease resistance. Molecular Breeding Techniques:
Marker-Assisted Selection (MAS) and Quantitative Trait
Loci (OTL) mapping accelerate sustainable aquaculture
practices. Reproductive Biotechnologies: Innovations
like cryopreservation, monosex population production
and germ cell transplantation improve broodstock
management and resource conservation.

Readers are invited to send their views and comments
on the news, special feature and articles published in
the magazine which would be published under “Readers
Column”. Time to time, we shall try to update you on
various aspects of Aquaculture sector. Keep reading
the magazine Aqua International regularly and update
yourself. Wish you all fruitful results in your efforts.

M.A. Nazeer
Editor & Publisher
Aqua International
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Fisheries Minister advises the industry to educate
farmers to know improved methodologies and to
increase fish and shellfish production
in West Bengal

Contai: In the next one
year period, we have

to assess and analyze
what could be done

for betterment of
aquaculture in West
Bengal. Improved
methodologies have

to be made known to
farmers to increase fish
and shellfish production.
We have to analyze what
kind of opportunities
small-scale fish farmers
in remote villages in
West Bengal are getting
to increase farmed fish
production, to get ahead
in fish culture, said Mr B.
Roy Chowdhury, Minister
of State (Independent
Charge), Department of
Fisheries, Government of
West Bengal.

Unfortunately, with an
aim to increase shrimp
production, shrimp
farmers used ethoxyquin
and suffered huge

loss in shrimp farming
few years back due

to its impact. Farmers
should be aware of such
incidences. No company
should exhibit and sell
products prohibited

for aquaculture, or that
may be harmful in the
long run, the minister
stated addressing Bengal
Aquaculture Expo 2025
organized at Contai Aqua
Technicians Welfare
Association, Purba
Medinipur, West Bengal
organized the event.

Mr Roy Chowdhury
welcomed aquaculture
products producing

* Fisheries Minister of West
Bengal B. Roy Chowdhury
companies, participating
fish and shrimp farmers,

entrepreneurs and
others who want to
know more about
modern aquaculture
practices.

Mr Roy Chowdhury
urged business persons
to produce and sell more
good products which
may be affordable for
farmers and contribute
to increase in amount of
farmed fish and shellfish
production, more
protein-rich foodfishes.
It will lead to success of
organizing this grand
Aquaculture Expo.

Careless and
conventional unscientific
aquaculture practices
without any control on
stocking density of fish
and shellfish seeds and
other aspects must be
strictly avoided.

West Bengal Fisheries
Department is organizing
more and more training
programmes for fish
farmers for the last two
years. Supplementary
feed should be given

to fishes in pond.
Plankton production
should be increased

14 ® AQUA INTERNATIONAL e February 2025

and be routinewise
estimated, along with
essential pond water
and soil parameters.
Rural youth do not know
these processes, will

be able to know more
from trainings. Facilities
for pond soil and water
testing for fish farmers
have been initiated

in all Community
Development Blocks in
each and every district of
the state.

In near future, we will
be able to develop
good fish farmers.
Rural youth may go
for scientific fish and
shellfish culture after
obtaining training, will
get highly satisfactory
income every month
from at least two well-
maintained culture
ponds. They should
know and understand
how to do fish farming
following proper and
good methods - then
they will give more
attention to it, will

be self-reliant, which
will generate self-
employment. They
must know how to

prepare supplementary

Main stage of Bengal Aquaculture Expo 2025

formulated feed for
growing fishes, ideal
quality of pond water,
which kind of fish

and shellfish species
grow in which kind of
water, required depth
of pond water and soil
quality. The more they
do pond soil and water
testing and more they
know the methods,
more they will be ‘self-
helped’ and more will
be the production. Such
persons will gain self-
confidence, grow, hold
prestige in society and
stand with head held
high. Science-based
aquaculture practices
should be introduced in
greater extent.

Mr Roy Chowdhury
opined that collaborative
effort between the
private aquaculture
product producing
companies and
Department of Fisheries
is needed — which will
help us to move ahead,
success will come in
terms of betterment

of the fish farmers and
fish production. We will
progress further.
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Moyna Model accepted as
an example for grow-out
freshwater major carp
culture in West Bengal

Moyna CD Block in Purba
Medinipur district, West
Bengal was declared

as fishery hub in West
Bengal by the State
Government; the ‘Moyna
Model’ accepted as an
example for grow-out
freshwater major carp
culture throughout

the state. Moyna is an
example of freshwater
fish culture revolution

in West Bengal and a
new horizon for culture
of major carps. Adult
Indian major carps are
produced and supplied
in live condition from
Moyna to Kolkata and
different districts in
West Bengal, also to
neighbouring states.
According to Scientists
of ICAR-CIFA Regional
Research Centre,
Rahara, Kolkata,

Moyna has a rapidly
growing aquaculture
industry that employs a
diversity of production
systems and unique
indigenous transport
techniques. Government
of West Bengal
proclaimed Moyna as an
‘aquaculture hub’, giving
it a prominent place on
aquaculture map of this
state.

The Moyna Aqua Expo
2025 was organized

by Moyna Matsya
Unnayan Committee,

in collaboration with
Moyna Fish Farmers
Welfare Association
and Moyna Fish Feed
Traders Welfare Society
onJanuary 24 - 25 at
Dakshin Anukha village.

Technical session was
also organized on the
occasion.

Mr B. Roy Chowdhury,
Minister of State
(Independent Charge),
Department of Fisheries,
Government of West
Bengal was present and
had extended discussion
with progressive fish
farmers of Moyna

Block about means of
further development
and maintenance of
good reputation of fish
farming practices at
Moyna.

In the scientific sessions
on both days, Dr P. P.
Chakraborti, Principal
Scientist, ICAR-CIFA
Regional Centre,
Kolkata; Dr A. K. Das,
Principal Scientist, ICAR-
CIFRI, Barrackpore;

Dr K. L. Das, Asst.
Director of Fisheries,
Bankura district; State
Government officers

Dr N. Bag, Mr T. Das,

Dr R. Kundu, Mr S. K.
Sahu and Mr S. Ghosh
spoke about newer
aspects of freshwater
fish culture addressing
the participants for
betterment of fish
culture, fish production
and farmers income.
Zoologists and fishery
experts-cum-advisors
Dr P. P. Biswas, Dr B.
Bandyopadhyay and
others were also present
in the Expo.

News communicator
Subrato Ghosh was
present in the program.
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Soil, Water, Climate and Quality of Seed should
be good if feed has to show its performance

for better Shrimp

ield: A. Chaitanya Vasu

The young Director of Deepak Nexgen Feeds Pvt Ltd A. Chaitanya Vasu talked to Aqua International editor about
his 8 years experiences in Aquaculture. The young director after his MS in UK started his career with learning

Vijayawada: Deepak
Nexgen Feeds Pvt Ltd
is working to further
strengthen its shrimp
and fish feed quality, so
that the farmer will be
benefitted with better
yield and output from
the ponds, said Mr A.
Chaitanya Vasu, Director,
Deepak Nexgen Feeds.

After doing his BBA

and MS - International
Business Management
from Leeds University,
United Kingdom, Mr
Chaitanya Vasu came to
India in 2010. From 2010
to 2015, he worked in
shrimp and fish culture.
In 2016, he looked after
the new ifeed feed plant
construction and in 2017,
the company came into
the production of ifeed.
Again in 2018 Chaitanya
Vasu started shrimp
culture in 300 acres.

Farmers are facing
difficulties mainly due
to climatic conditions
in shrimp culture. We
see what the farmers
are expecting from
feed companies with
regard to shape, size,
colour, smell, sinking
and stability of the feed.
Mr Chaitanya Vasu is
presently taking care of
production of fish and
shrimp feeds in Deepak
Nexgen. Total feed
plant management, raw
material testing, quality
check, quality control
and dispatch of the
feed in the factory, HR
and Employees welfare

A. Chaitanya Vasu, Director,Deepak Nexgen Feeds Pvt Ltd

in shrimp farming and then in the production activities of feed plant.

=

is taken care by Mr
Chaitanya Vasu. He has
eight years of experience
in the feed plant for the
production and quality
control.

It is important to use
natural binders in feed
formulation. We do not
use chemical binders
and synthetic binders.
Chemical and synthetic
binders will damage the
bottom of pond and

will also affect FCR, said
Chaitanya Vasu adding
that FCR plays key role in
the quality of feed. Good
FCR depends on soil and
density of shrimp seed
stocked in the pond.
Putting one lakh seed
per acre will get good
FCR, of course climate
will also matter.
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Exchange of water is
also very important, he
stated. At moult time, if
fresh water is added it
will help to moult easily.

Soil, water, climate and
quality of seed should
be good if feed has to
show its performance
and results to get better
shrimp yield, Vasu said.

Vasu feels that summer
is good for digestibility
of the feed than winter
and rainy season.

Replying to a question,
Mr Chaitanya Vasu

said, first of all financial
discipline in any segment
of the industry is
important, besides good
raw material purchase
and quality feed
production.

Working in shrimp
culture at ponds and in
production of feed at
the factory helped me
to understand what kind
of feed needed to the
farmers and what the
farmers are expecting
from us as feed miller.

| could know it well

and today | have the
confidence that Deepak
Nexgen is producing
good quality feed for
fish and shrimp culture,
stated Mr Chaitanya
Vasu. We have our own
100 vehicles alone for
delivery of feed at ponds
within Andhra Pradesh
state, and contract
vehicles to other states
for feed delivery, he
added.

Answering to a question,
Vasu said, Aquaculture
industry will flourish if
government subsidy is
available to the farmers
on time. If farmers get
good price for shrimp
and fish, we all will have
good prospects and the
industry can grow.

As a group, we at
Deepak Nexgen are
successful not only in
feed, but also in all our
activities, stated the
young director of the
company. In 2025, the
young entrepreneur
Chaitanya Vasu sees
international trade to
be better and the Indian
shrimp would get better
price.




Versatile Growth promoter and Immuno
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Vitamin-A Improves feed conversion and growth rate. Enhances
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Protein Hydrosylate - 1000 mg.

Betaine Hydrothoride—"' 1000 mg.

Antlblotit: Free Ster0|da| Pree

e L

# DOCTOR’S VET-PHARMA PVT. LTD

cG.M.P. Certified an ISO 9001:2008 Company
Survey No. 26311, 26411, P.R. Palem (V), Kovur (M), SPSR Nellore Dist.- 524137. A.P. INDIA,
Tel. 08622 - 210802, Email: dvpi33 @ yahoo.com, www doctorlifesciences.com

»

February 2025 ® AQUA INTERNATIONAL e 19




CLFMA hosts collaborative meeting
organized by BCC & US Grains Council

Mumbai: On 14 January
2025 CLFMA of India
and BCC co-hosted a
significant joint event
organized by the
Broiler Coordination
Committee (BCC) and
the US Grains Council
(USGCQ) at Coimbatore.
The meeting brought
together top officials
from the US Grains
Council (USGQ), Verity
Ulibarri, Chairwoman,
U.S. Grains Council,
Amy France, Board
Chair, National
Sorghum Producers,
Mark Wilson, Vice
Chairman, U.S. Grains
Council, Ethan Miller,
Vice Chairman, United
Sorghum Checkoff
Program, Jay Reiners,
Secretary-Treasurer, U.S.
Grains Council, David
Schemm, President,
Arrow S Farms, Brent
Boydston, Past Chairman
of the Board, U.S.
Grains Council, Clint
White, Director of
Communications, United
Sorghum Checkoff
Program, Tim Lust,
CEO, United Sorghum
Checkoff Program, Ryan
LeGrand, President and
CEO, U.S. Grains Council,
who traveled from the
USA & Reece Cannady,
Regional Director —
South Asia, U.S. Grains
Council, Amit Sachdev,
Regional Consultant,
U.S. Grains Council,
Nayantara Anandani
Pande, Marketing
Specialist, U.S. Grains
Council, Sonjoy Mohanty,
Senior Ethanol Advisor,
U.S. Grains Council from
New Delhi along with

Divya Kumar Gulati,
Chairman,CLFMA of India

key representatives
from Tamil Nadu’s
poultry sector, including
members of the BCC,
also Mr M.R.l. Magdum,
Dr Harshakumar Shetty
and Dr Nagabhushan
from Venkateshwara
Hatcheries Pvt Ltd, and
members from PFRC
graced the occasion,
making it a noteworthy
gathering of industry
leaders.

The primary focus of
the event was to discuss
the current grain supply
and demand dynamics in
both India and the USA.
The US Grains Council
(USGC) team presented
insightful updates on
recent advancements

in crop production and
emerging technologies
used in agriculture,
showcasing their
potential benefits for
the animal feed sector.

CLFMA Treasurer,
Mr R. Ramkutty

S :3..

warmly welcomed

the delegates and
attendees, expressing
their gratitude for

the US Grains Council
(USGC’s) long-standing
commitment to the
Indian animal hfeed
industry.

Dr Harshakumar

Shetty updated on the
statistics of grains in
India and its forecast.
He also highlighted the
need for alternative
feed ingredients and
that further study
needs to be conducted
on alternatives

like Sorghum. Dr

Shetty emphasized

the importance of
conducting field trials to
assess its viability and its
economic impact. It was
extremely enlightening
for the gathering on the
data presented by Dr
Harsha

Kumar Shetty.

Mr Divya Kumar Gulati,
Chairman of CLFMA of
India, highlighted the
pressing issues of grain
and corn shortages,
emphasizing the
critical need to address
these challenges for
the sustainability of
the livestock sector.

As the apex chamber
representing the

livestock industry,
CLFMA serves as the
unified voice of the
sector, consistently
advocating for its
concerns with the
Government of India

to secure a sustainable
future. CLFMA Chairman
also underscored the

»

Y .

R. Laxmanan

Chairman, BCC
importance of treating
poultry farmers, aqua
farmers and dairy
farmers on par with
agricultural farmers,
acknowledging their
significant contributions
to the economy and
food security. He
particularly emphasized
the need to spotlight
poultry, dairy and
aquaculture sectors
for their pivotal roles
in fostering growth
and innovation. He
appreciated the
collaborative efforts
within the industry to
drive innovation and
address key challenges.

A central topic of
discussion revolved
around the challenges
faced by the Indian
poultry industry in
sourcing corn and other
grain alternatives. The
Broiler Coordination
Committee (BCC)
Chairman Mr R.
Laxmanan addressed the
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Shrimp / Fish performs all their body functions and growth
in water. Good quality water and proper D.O. levels

determines the success or failure. Good quality water, =5

optimum D.O. level is of prime importance for health and
growth of Shrimp / Fish.

Irregular water exchange, excess and leftout feed, dead
algae, fecal matter, increases the organic load at the pond
bottom. Accumulation of such waste absorbs available
oxygen, creating anaerobic condition which leads to
pollution of pond bottom. Polluted pond bottom and
unhealthy environmental conditions triggers the release of
toxic gasses like Ammonia, H,S, Methane, etc, The toxicity
of Ammonia, Hydrogen Sulphide, Methane attributed
mainly due to unionized form. As the concentration in water
increases, ammonia excretion by aquatic organism
diminishes and the level of ammonia in blood and in other
tissues increases. Ammonia increases oxygen
consumption by tissues, damage gills and reduces the
ability of blood to transport oxygen, and increases the
disease susceptibility. To eliminate / overcome the above
problems ‘GASSEN PLUS’ Yucca Schidigera, it contains
Steroidal*Saponin” which help to reduce ammonia and
other noxious gasses such as H,S, Methane, etc.,

Microbial enzyme “Urease’ Production inhibited by
Saponin which leads to an increases D.O. and reduction of -
‘BODand COD levels.

Bacterial strains such as Bacillus Subtilis, Nitrobactor,
Nitrasomonas, rapidly converts ammonia into Nitrates,
Nitrites and finally non-toxic Nitrogen. Hydrogen Sulphide
converts into Sulphates, Sulphites and finally non-toxic
Sulphur, Methane into Non-toxic carbon. This conversion
reduces the obnoxious gasses in the pond bottom,.
Reduction of this gasses improve the D.O. level in the
water and bottom.
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YUCCA SCHIDIGERA
ALOEVERA

BACILLUS SUBTILIS
BACILLUS POLYMIXA
BAGILLUS LIGNl:gNIFQRMIS

DOSAGE : 1 Kg per Acre or
consult your Aqua Technician
For Specific Usage & Dosage

ANTIBIOTIC FREE,

Survey No. 263/1, 2684/1, P.R. Palem (V), Kovur (M),SPSR Nellore Dist.- 524137, A.P. INDIA. STERO | DAL FREE

Tel. 08622 - 210902. Email: dvpl33@ yahoo.com, www.doctorlifesciences.com
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Mr R. Ramkutty, CLFMA Treasurer

assembly, highlighting
the importance of
exploring alternative
grain sources to ensure
a sustainable supply
chain. Complementing
this, Mr. M.R.l. Magdum,
Dr Harshakumar Shetty
and Dr Nagabhushan
key officials from
Venkateshwara
Hatcheries. further
elaborated on the
potential of sorghum as
a promising substitute
for corn in poultry diets
and the need for its
evaluation.

e
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Price parity of various US
grains, their derivatives
and closing grain
inventories were key
areas of deliberation
during the meeting.
As a gesture of
appreciation, mementos
were presented to
the US Grains Council
delegates and VHPL
representatives by
CLFMA of India, Broiler
Coordination Committee
and Niswin Enterprises.
The event concluded on
a high note with a dinner
hosted by Shanthi Feeds,
LA |
& 2

(&)

providing an excellent opportunity for networking
and camaraderie among the attendees.

This collaborative initiative underscored the
importance of global partnerships in strengthening
the Indian poultry industry and ensuring its resilience

in the face of evolving challenges.
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PROXY:-

with Photosynthetic Formula
POND CONDITIONER

A Unique Combination
of Live Multi-strain
SOIL and WATER Probiotic

CAA Regn. No. CAA/MAY18/PRO/01684

Ilotal

Organic & Inorganic Minerals

Mm EuTotal

» Natural Moulting

* Growth of Plankion

» Controls Body Cramp

* Pond Water Mineralization
* Shell Formation

CAA Regn. CAA/MAR2023/FA/04601

W H’_TECH PHARMA email : info@hitechpharma.co
‘g Cust. care No.: +91 97010 22555
Solutions Animal Health & Nutrition WEbSITE W, hltechharma co
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Understanding Microbes

For Life is Precious
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Trap the Vibrios and Count

HiVibri-O-Trap Kit K156

Assure the healthy growth of your prawns!

HiMedia Aims for Healthy Aquafarming

HIVIBRI-O-TRAP KIT K156 SALIENT FEATURES :
@ A complete and ready to use kit to count Vibrio's in the aquafarming

@ Easy to use for even nonskilled staff

@ The medium supports diverse species of Vibrio
@ Chromogenic technology imparts powerful differentiation ability

@ Safe and easy for disposal of the used kit

“dagee < B €
@ www.himedialabs.com ® info@himedialabs.com e +91-22-6147 1919

«« s expect only quality from us™

Range of HiMedia Products

MICROBIOLOGY CELL MOLECULAR PLANT TISSUE HYDROPONICS LAB CONSUMABLES CHEMICALS &
BIOLOGY BIOLOGY CULTURE SOILLESS FARMING & INSTRUMENTS BIOCHEMICALS

Copyright © 2024 - HiMedia Laboratories Pvt. Ltd. All rights reserved.
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\ G-CHARGE
P BEnry  PLUS

NANUSURE

Our Products are Registered with CAA as Antibiotic-free Aquaculture Inputs

Manufactured & Marketed by

FECPI India Pvt. Ltd.

Regd. off : Sy No. 94/1A1, Ground Floor
Vanagaram-Ambattur Road, (Next To Apollo Hospital),
Ayanambakkam, Chennai - 600095
Cusstomer Care : & +91 99449 88192, S +91 44 495 23456
Email : info@fecpi.in Visit us at : www.fecpi.in

Visit us at : www.fecpi.in
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Broodstock: Artemia: Zoea & Mysis: i H
: ysis: H i
Prevents entry of Reduces the Vibrio sp. Helps i i i
- - Helps in better conversion \
opportunistic pathogens  |oad in Artemia tank. . and survival. Dead Pathogen M M

and safeguards health of
this high value asset.

Post Larvae:

remarkable reduction of Vibrio sp. load

International Seafood export regulations.

BEST APPROACH TO CONTROL
PATHOGENIC VIBRIOS

VvV PHAGES
HATCHERY //

O

SANITISER x

DISINFECTANT XX
ANTIBIOTICS XXX
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BACTERIOPHAGE THERAPY FOR SHRIMP HATCHERY

V PHAGES
HATCHERY

[H EFrecTive on supersuGs

Stagewise control of Vibrio sp. results in

larval tanks. This results in high health seeds.

Works as an Alternative to Antibiotics and complies with

unified approach for

HEALTH
APPROACH

BACTERI
THERAPY T
PATHOGEN

V PHAGES HATCHERY &V PHAGES GROWOUT are a c
they are safe on aquatic animals, people and ecosysten
resistant to antibiotics and incre

"V PHAGES" cocktail targets against most common pathog
» Vibrio parahaemolyticus - Vibrio alginolyticus < Vibrio h

100 % Natural | Pathogen specific approach |
Easy & Safe to use | Dc

ILLUSTRATION OF ACTION OF PHA(

®

in post

One Health

balanced welfare of
people, animals
and ecosystems.

NE

® i
Lysis of pathogen
and release of new phages
for further action

To order contact

(| ® +9193448 37525

E-Mail : contact@salemmicrobes.com

A Product of

"> SALEM MICROBE

An ISO 9001 : 2015 Company
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s. This destroys the pathogenic bacteria which are even
ases the efficacy of probiotics.
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Jery Fast action | Enhances Probiotic performance
es not leave any residues

CAA Certified Antibiotic-free Product
CAA/MAR2023/PR0/04631

E ON ATARGET VIBRIO BACTERIA

eriophage attaches to

BENEFITS

the surface of the Bateriophage * Effective against Vibriosis, other Bacterial Infections
pathogen Inlegé%gﬁ and Running Mortality Syndrome (RMS).
intothe ([ |« Effectively prevents Gut Infections and Improves
pathogen Vibrio sp. feedin
gcterial oy 9.
enome %’} * Prevents sudden crop loss and extends Life of Pond
A during critical profit-making period.
Viral L
Genome | Bateriophage | * Enhances Probiotic performance.
? Works as an Alternative to Antibiotics and complies with
/7@<\ International Seafood export regulations.
\ / \ ) Stages of Vibrio sp. colonies infected with Bacteriophages &
Progressive Lysis observed on an Agar plate, under Stereo Microscope
w
i . Colony 3
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P R A D Regd. Off : No. 21/10C, Bajanai Madam Street, Gugai, Salem - 636 006. Tamilnadu. India.
S IV TE LIMITE Customer Care : +91 8695145602 E-Mail : contact@salemmicrobes.com www.salemmicrobes.com
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Veeravalli: Four
Engineering
professionals from
different areas like
Visakhapatnam, Repalle,
Nellore and Srikakulam
- Mr Pavan Krishna
Kosaraju, Mr Kiran
Kumar, Mr Kareem and
Mr Hemasundar Dhavili
respectively from
Andhra Pradesh joined
together and promoted
Aqua Exchange, an
embedded finance, agri-
tech start-up providing
a full stack of services to
the farmers and other
ecosystem players in
the inland shrimp and
fish culture industry.

Its vision is to add

value across the value
chain using technology
as a key facilitator.

It designs, develops

and manufactures

high end technology
solutions for the use

of aquaculture farmers
which then enables
other partners such as
financing institutions and
insurance companies

to work with the
ecosystem. AquaX
follows a farmer centric
scalable approach

with the following key
services:

1. Technology
Solutions - 10T solutions
for automating the
operations and control
of farm activities for
increased productivity
and reduced risks

& reduced crop
expenditure.

2. Bank Loans -
Providing access to crop
loans from financing

Aqua Exchange
Transforming Aquaculture with Technology

Engineers join together to benefit Aquaculture: From left - Kiran Kumar, Kareem,
Pavan Krishna Kosaraju and Hemasundar Dhavili, promoters of Aquaculture Exchange based at
Veeravalli near Vijayawada are expected to do big things in Aquaculture which might help the farmers.

institutions to enable
crop loan access to
hitherto unserved
farming segments.

3. Insurance Services -
A technology platform
to avail crop disease
insurance for the first
time.

4. Input Sales — Access
to procure the best
quality inputs at the

cheapest possible prices.

5. Harvest as a Service
- Providing direct
market linkages for
output harvests of the
farmers while ensuring
the stringent quality
standards and data trails
required by the end
consumers.

Incorporated in 2020
by Mr Pavan Krishna
Kosaraju, an [IT Madras
alumnus, along with
Mr Hemasundar, Mr.
Kareem, and Mr Kiran
Kumar, Aqua Exchange
is pioneering the use of
technology tools such
as loT, Aland ML in
aquaculture industry.
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Its technology solutions
are being utilized in
nearly 50,000 acres

of farms in India, it

has enabled access to
formal finance to more
than 150 farmers and it
has facilitated disease
insurance services to
more than 2000 acres

of crops. The company's
innovations have started
to transform the shrimp
farming industry, setting
new benchmarks in
efficiency, sustainability
and profitability.

Aqua Exchange
Solutions

Power Mon: The
Beginning of Change
Aqua Exchange
introduced Power Mon,
a system designed to
monitor aerators in real-
time. This technology
not only improved
aeration efficiency

but also reduced

power consumption

by 20%, making it a
game-changer for the
aquaculture sector. To
date, this innovation

has been adopted by
farmers managing nearly
50,000 acres of shrimp
ponds wherein it has
saved them expenditure
on power costs to the
tune of INR 10.5 crores
and also reduced CO2
emissions by a few
thousand tons.

Static Feeder: Enhancing
Feed Quality and
Efficiency

Aqua Exchange
developed a unique feed
dispensing system that
could dispense complex
feed with top-coated
feed additives. The
double-walled hopper
design prevents heat
from affecting the feed,
ensuring its quality
remains intact. This
innovation has made
Aqua Exchange's feeders
a preferred choice

for maintaining feed
integrity. These feeders,
along with Aqua BOTs,
are now being exported
to Ecuador, Madagascar
and Saudi Arabia,
further establishing
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Aqua Exchange's global
presence.

Aqua BOT: The
Autonomous Feeding
Revolution

The introduction

of Aqua BOT, an
autonomous robot

for shrimp feeding,
marked a significant
milestone. Aqua BOT
autonomously navigates
ponds, delivering

feed in a controlled
manner to ensure
optimal distribution. By
minimizing overfeeding
and underfeeding,

it improved feed
conversion ratios
(FCR) by 10%, leading
to enhanced growth
rates and reduced feed
waste. This innovation
significantly reduced
labor costs, making
shrimp farming more

efficient and sustainable.

Smart Farming Tools
Identifying the need

to provide assurance

in terms of farming
practices, Aqua
Exchange developed
additional smart farming
technologies, including:

- Smart Aeration
Systems (Smart
Starters)

- Feed Mixers

- Smart Weighing
Machines

These tools enabled
farmers to monitor
shrimp health, respond
to issues promptly, and
operate more efficiently.
Aqua Exchange became
a trailblazer, setting a
new standard for shrimp
farming in India.

Aqua Science: Proactive
Shrimp Health
Monitoring

The Aqua Lens system
monitors shrimp and
water health regularly,

helping farmers take
timely decisions to
prevent diseases. This
proactive approach has
significantly enhanced
shrimp farming
outcomes.

NextFarm: A Path-
Breaking Mobile App
The NextFarm app

is a revolutionary
communication tool
resembling a WhatsApp-
style interface. It allows
farmers to:

- Monitor feed intake
through check tray
monitoring.

- Communicate feed
adjustments to smart
weighing machines.

- Schedule daily,
weekly and bi-weekly
applications.

- Capture data at

the source for 100%
traceability and reduced
human error.

Centralized Monitoring
and Data-Driven
Precision Farming

Aqua Exchange
introduced centralized
control rooms for
real-time monitoring

of biomass and pond
conditions. This enabled
precision farming,
allowing farmers to
make accurate decisions
and respond to changes
quickly. The control
rooms provided a
comprehensive view of
pond variables, including
feed distribution,
aeration and water
quality helping maximize
shrimp growth and
efficiency.

Crop Loans: A Financial
Safety Net

In 2022, AquaExchange
pioneered crop loans for
the aquaculture sector.
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By leveraging accurate
farming data, these loans
provided farmers with
financial security, helping
them manage their
operations confidently.
In order to enable
financing services for
farmers, AquaExchange
developed the necessary
infrastructure to

manage lead generation
& underwriting

support, disbursement
management, tracking
end use of funds, real-
time asset management
and automated recovery.

Crop Insurance: A First
for the Shrimp Industry
In 2024, AquaExchange
launched a
groundbreaking crop
insurance program
tailored for shrimp
farmers. This insurance
offered protection
against disease-related
losses, addressing a
longstanding need in the
industry. The program
provided farmers with
the confidence to
operate without fear

of devastating financial
setbacks caused by
unforeseen challenges.
AquaExchange provides
the insurance providers
with support regarding
policy issuance,

crop monitoring

and also during the
claim recording and
settlement processes.

AquaExchange: A
Full-Stack Partner for
Farmers

AquaExchange firmly
believes that any
meaningful impact in
the agriculture sector
requires a full stack
approach wherein all
the needs of the farmers
need to be addressed.
Accordingly, it has
evolved into a full-stack

service partner for
shrimp farmers, offering:

» loT enabled solutions
for real-time crop
monitoring and loss
avoidance.

> Aland ML
technology solutions
to improve farming
efficiency and
increase profits.

» Loans and crop
insurance to manage
the financial needs
and mitigate cash
flow risks.

P Access to essential
inputs such as high-
quality seed, feed,
minerals, probiotics
and healthcare
products.

» An easy platform
to connect to the
end buyers directly
increasing the
realization for their
harvest.

Harvest as a Service
AquaExchange further
identified the immediate
need for an efficient
harvesting process,
which retains the quality
of the produce while
being transported to
the processing plants,

in order to address

the data and quality
requirements of the end
buyers when the product
is exported. Accordingly,
it has developed the
necessary technology
solutions to harvest

the shrimp efficiently
and also record all the
necessary data in order
provide the required
assurance to the end
buyers regarding the
quality standards of the
material being supplied.

AquaExchange’s
innovations have




especially empowered
small shrimp farmers to
thrive in a competitive
(which is increasingly
become global) industry,
securing sustainable
growth and economic
stability. With its
technology now being
adopted by a large
farming community

in India and abroad,
AquaExchange has
cemented its position as
a leader in aquaculture,
transforming shrimp
farming for the better.

In doing so, it also
successfully positioned
Andhra Pradesh on the
global map as a pioneer
in promoting technology
enabled farming for
improving environmental
sustainability and
increasing farmer
profitability.
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4800 Farmers using Aqua Exchange

technology are arranged loans to 150

Talking to Aqua
International, Mr Kiran
Kumar, CBO, Aqua
Exchange, said that
there is no technology
adoption like Internet of
Things (10T) in Shrimp
Aquaculture industry. |
met a couple of people
in Bhimavaram in 2018.

| saw a farmer with

a sad face sitting in a
marriage function and
he lost Rs 12 lakh worth
shrimp crop due to ‘DO’
issue as aerators in the
pond were switched
off. He could not notice
it and entire shrimps
died in one hectare.
That triggered me and
thought of exploring
ideas to help the farmer,
and then we came

out with the device
Powerman and installed
it at electricity meter
which will monitor

and inform the farmer
through mobile of
aerators not working.

[t not only saves farmer
from aerator failure but
will also save power bill
to the magnitude of 15-
20 %, he informed.

According to him,

the company will also
arrange crop loan to
shrimp farmers of Rs 2.5
lakhs per acre through
banks and also arrange
crop insurance against
diseases. Now the
technology is adopted by
50,000 acres of shrimp
farms in Andhra Pradesh,
Odisha, Tamil Nadu and
Gujarat states, but 95% of
it is in Andhra Pradesh.

4,800 farmers are

using Aqua Exchange
technology and arranged
loans upto 4,500 acres

farmers_ in A.P

Kiran Kumar, CBO

to 150 farmers in Andhra
Pradesh alone.

Aqua Exchange was
established in 2020
with its headquarters
at Veeravalli, near
Vijayawada airport and
IT office in Hyderabad.
They have 330 staff
members and is
expanding it now.
Aqua Exchange had a
business turnover of Rs
100 crores in 2023 — 2024
and is expecting three
times more business
growth in 2024 - 2025,
Mr Kiran Kumar stated.
This kind of technology
implementation is not
there anywhere in the
world in shrimp culture,
he said.

A farmer who uses
Whatsapp in mobile

phone, can easily
adopt Aqua Exchange
technology for
monitoring shrimp
ponds, he stated.

While Pavan Krishna
Kosaraju is an expertin
finance modelling, Kiran
Kumar is a mechanical
engineer worked in
Coco-Cola as design
manager, Kareem is

an electrical engineer
and expert in product
design and software,
and Hemasundaris a
mechanical engineer
and expert in operations
of companies and
products, and worked
in Schlumberger, ONGC
and OYO.

Promoters & Partners of
Aqua Exchange

1. Pavan Krishna
Kosaraju — CEO &
Co-Founder

Civil Engineer from IIT
Chennai.

2. Kiran Kumar - CBO &
Co-Founder

3. Kareem - ClO & Co-
Founder

4. Hemasundar Dhavili —
COO & Co-Founder
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Why Thai mangur debarred in Bihar ?

The walking catfish (Clari-

us gariepinusis) a species of
freshwater is a 3-5 foot long
air-breathing catfish native to
Southeast Asia. It is named for its
ability to walk and wiggle across
dry land, to find food or suitable
environments. This fish nor-
mally lives in slow -moving and
often stagnant waters in ponds,
swamps, streams and rivers, as
well was in flooded rice paddies
or temporary pools that may dry-
up. This fish need to be handled
carefully when fishing it due to
its embedded sting or thornlike
defensive mechanisms hidden
behinds its fins

Within Asia, this species has
been introduced widely. It has
also been introduced outside its
native range where it is consid-
ered as invasive species. It con-
sumes the food supplies of native
fish and preys on their young.

It is also regarded as an invasive
species because they can destroy
fish farm. It is a common inex-
pensive food item prepared in a
variety of ways. It is offered by
street vendors, especially grilled
or fried.

Magur contains different nutri-
tional elements such as moisture
78.25%, carbohydrates 5.53%,
fat 1.06%, protein 14.15%, and
ash 1.42%. Magur fish is gain-
ing popularity among growers.
Method of culture is easy. It can
be grown in an adverse environ-
ment such as fewer levels of oxy-
gen and high-water temperature.
It can survive in polluted water
as well. Despite a good nutri-
tional value the fish has banned
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lice. Its consumption
can increase chances

E: showkatdar53@gmail.com of cancer. Its flesh contains

in many countries. These omniv-
orous magur fish prey on every
single aquatic species. Not all
species of magur are not equally
invasive but the African catfish
and Thai magur are banned in
many countries because of their
extremely invasive nature. Magur
fish is banned in India since 2000
after several harmful impacts on
indigenous fish is reported.

Why was the Thai Magur fish
banned ?

Culture of prohibited exotic
“thai magur” continues evicted
onto the Indian platter despite a
ban by the national green tribu-
nal. The presence of these species
in any water body destroys its
ecological balances. It is a can-
nibal species that impacts the
indigenous biodiversity and in
turn reduces the food bases for
aquatic birds. It is also believed
to be carcinogenic. Thai Magur
are fed rotten meat with spinach
which pollutes the water bodies
and carries diseases like Argu-
losis, commonly known as fish

Highlights

80% iron and lead that causes
several serious diseases. It also
contains heavy metals such as
arsenic, cadmium, chromium,
mercury, that causes heart related
problems etc.

Why is Thai Magur still in Mar-
ket ?

The growth rate of Thai magur is
very high, yeilding high returns
for breeders in a short time. If a
local variety gains 300gm in six
months, a Thai Magur grows up
to a Kg within the same time.
Further Input cost of breeding
carp in a 1-hectare pond can be
between Rs. 1.5 lak and Rs. 2
lakh in a year If a breeder switch
to Thai Mahur, the yield can
double because it is fast-breeding
species. The fish can grow even in
muddy water between the rains.
Its grow 3-5 feet weigh 3-4 kg
within 2-3 months. These char-
acteristics make the cultivation
of the fish easy, highly profitable

and economical for farming.

In Motihari district of Bihar fish-
eries officer punished those

- Molecular markers will play a major role in bringing out quality and

sustainability to aquaculture.

- Molecular markers have wide range of applications in aquaculture
mainly; in genetic identification and discrimination of hatchery stocks,
finding out inbreeding events, assignment of progeny to parents using

genetic tags.

- To finding out quantitative trait loci, marker assisted selection for se-
lective breeding trials and assessment of the effect of polyploidy induc-

tion and gynogenesis.
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sellers who sales this species in
market for 6 months jail or fine
with ¥ 500. In-spite, of sever-

al legal measures and bars, the
species is being cultivated ille-
gally and its sales are popularly
mainly for its surviving capabili-
ties. They are being cultivated in
unhygienic condition and have
enough potential to make people
sick their breeding centers being
destroyed.

Introduction

Over the past seventy years, there
has been a significant increase in
plastic production, rising from
1.5 million tons in the 1950s to
367 million tons in 2020. This
surge in plastic production is
closely linked to the growth of
the human population, which has
more than doubled from about
3.1 billion in 1961 to around

7.3 billion in 2015, projected to
exceed 9 billion by 2050. The es-
calating demands of this popula-
tion growth are expected to drive
the plastics commodity market,
alongside the increasing demand
for fishery and aquaculture prod-
ucts. Estimates based on current
growth rates suggest that plastic
production is set to double by
2025 and more than triple by
2050. The mass production and
consumption of plastics have led
to the accumulation of these ma-
terials in natural habitats, result-
ing in adverse impacts on both
biota and the economy. Approxi-
mately 275 million tons of plastic

Impact of microplastics o
organisms, ecosystems and

human health

wastes were generated globally

in 2010, with between 4.8 mil-
lion and 12.7 million tons of this
waste entering the oceans due to
improper management by coastal
countries. Once in the environ-
ment, plastic objects degrade into
smaller fragments, entering the
food chain directly or indirectly
contaminating it through the
leaching of potentially harmful
chemicals. Microplastics and
nanoplastics have been found in
various foods, including seafood,
beer, drinking water, honey, and
salt, leading to human ingestion
of these particles. To combat
plastic pollution, many countries
have implemented measures to
eliminate or reduce certain plas-
tic products, with 60 countries
currently having banned or taxed
single-use plastics.

The Microplastics

History of Microplastics
Although the presence of small
plastic particles in the envi-
ronment was known since the

N

n aquatic

N. Karthik, Anzil Rikesh and S. Felix
College of Fisheries Science, DIFST, Midalam, Kanniyakumari — 629 193.

early seventies, microplastics
have recently gained significant
attention from the scientific com-
munity. This increased interest is
reflected in the significant invest-
ments in research on microplas-
tics globally over the last decade.

Concerns and Impact
Microplastics are a concern due
to their small size, which allows
them to be ingested by living
organisms and eventually reach
humans through contaminated
food. The presence of microplas
tics in food was first reported in
2010.

Definitions and Classification-
There is no consensus on a broad
definition for microplastics, but
they are generally classified based
on their dimensions. The most
widely used definition is that
microplastics are particles small-
er than 5 mm in their longest di-
mension, which is the size below
which ingestion by many marine
species occurs. This
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definition has been adopted by
the NOAA and the EU’s MSED.
Microplastics are also classified
into primary and secondary
types. Primary microplastics are
intentionally produced in a size
range of less than 5 mm and are
intended for special domestic or
industrial uses. Secondary micro-
plastics, on the other hand, are
the result of the fragmentation
and degradation of larger plastics
in the environment. They are es-
timated to be the prevalent form
in the marine environment, with
approximately 68,500-275,000
tons emitted annually. Secondary
microplastics are estimated to
constitute more than 90% of the
5 trillion microplastics floating
on the sea.

Effects of Microplastics on Fish
and Human Health

The effects of microplastics on
fish and human health are sig-
nificant. Microplastics can cause
tissue damage, oxidative stress,
changes in immune-related gene
expression, and alterations in
antioxidant status in fish. Fish ex-
posed to microplastics may suffer
from neurotoxicity, growth retar-
dation, and behavioral abnormal-
ities. However, the consequences
of microplastics on human health
are not yet fully understood.

Microplastics in Fishery Prod-
ucts and Human Health Risks-
The presence of microplastics in
fish and fishery products poses
risks to human health. While
most fish species are eviscerated
before consumption, direct hu-
man exposure to microplastics is
considered negligible. However,
studies have shown that gutted
fish, excluding viscera and gills,
can contain significantly higher
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levels of microplastics compared
to excised organs. Small pelagic
fish like sardines and herring,
commonly consumed whole,
may present a greater risk of
microplastic intake. Further
research is needed to under-
stand the levels of microplastics
in smaller fish species and their
implications for human health.

Effects of Microplastics on
Aquatic Species

The presence of microplastics

in the marine environment has
been shown to have significant
impacts on a wide range of
aquatic organisms, including
commercially important fish,
crustaceans, and mollusks. In
fish, microplastics can cause
serious physiological and behav-
ioral issues. Studies have found
that exposure to microplastics
can lead to tissue damage, ox-
idative stress, and changes in
immune-related gene expression
in species like chub mackerel
(Scomber japonicus) and herring
(Clupea harengus). For example,
a study on juvenile European sea
bass (Dicentrarchus labrax) re-
vealed that microplastic ingestion
resulted in neurotoxicity, growth
retardation, and behavioral
abnormalities, potentially affect-
ing their survival and ecosystem
function .Crustaceans, such as
the commercially important
brown shrimp (Crangon cran-
gon), are also susceptible to the
effects of microplastics. Research
has shown that swimming crus-
taceans like shrimp may ingest
more microplastics than sessile
species, as they are more likely
to encounter and consume these
small plastic particles. A study
on brown shrimp in the English
Channel found that 63% of the

samples contained synthetic
fibers, with seasonal variations in
microplastic absorption . Bivalve
mollusks, including mussels and
oysters, are particularly vulnera-
ble to the impacts of microplas-
tics due to their filter-feeding
nature. Studies have detected
microplastics in species like the
blue mussel (Mytilus edulis)

and the Mediterranean mussel
(Mytilus galloprovincialis), with
concentrations ranging from
0.26 to 0.51 particles per gram of
mussels . These microplastics can
have direct and indirect effects
on the physiology, habitat struc-
ture, and food sources of these
bivalves, potentially affecting
their overall health and ecosys-
tem function.The widespread
contamination of commercially
important aquatic species with
microplastics highlights the
urgent need for further research,
effective mitigation strategies,
and enhanced awareness to
address the environmental and
health risks associated with this
emerging pollutant.

Potential Health Risks from
Microplastic Exposure

Toxicity of Microplastics
Microplastics can pose various
health risks to organisms due to
their physical characteristics and
the chemicals associated with
them. Studies have shown that
microplastics can cause oxidative
stress, cytotoxicity, and translo-
cation to other tissues in exposed
organisms . Prolonged exposure
can lead to chronic inflamma-
tion, cell proliferation, necrosis,
and impairment of immune cells.
Microplastics can also release
chemicals, such as additives and
persistent organic pollutants,
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that were previously adsorbed on
their surfaces .

Exposure through Seafood Con-
sumption

Fishery products are a known
source of microplastic contam-
ination in the human diet. Es-
timates suggest that the annual
intake of microplastics through
the consumption of fish, crus-
taceans, and bivalves can range
from 112 to 842 particles per
year, according to EFSA, and 518
to 3,078 particles per year, ac-
cording to EUMOFA and NOAA
. The degree of microplastic
pollution and seafood consump-
tion varies significantly between
countries, leading to different
levels of exposure. For exam-
ple, in European countries with
high bivalve consumption, the
estimated intake can reach up to
11,000 particles per year, while in
countries with lower consump-
tion, the average is around 1,800
particles per year .

Uncertainties and Knowledge
Gaps

Despite the growing evidence of
microplastic contamination in
seafood, the actual amount of
microplastics to which humans

are exposed remains uncertain.
This represents a fundamen-

tal parameter for assessing the
potential health effects of micro-
plastics. Additionally, the risks
associated with the absorption of
contaminants and additives from
microplastics are not yet fully
understood, and more research is
needed to characterize the poten-
tial impacts on human health.

Conclusion

The proliferation of plastic
production over the past de-
cades has led to a concerning
rise in microplastic pollution,
with significant implications for
both aquatic species and human
health. The exponential growth
in plastic production, driven

by population expansion and
increasing demands, has resulted
in the generation of vast amounts
of plastic waste, a substantial
portion of which finds its way
into the oceans. Microplastics,
defined as particles smaller than
5 mm, have emerged as a critical
environmental issue due to their
ability to be ingested by marine
organisms and subsequently
enter the human food chain. The
adverse effects of microplastics
on fish and aquatic species are

well-documented, ranging from
tissue damage and oxidative
stress to behavioral abnormalities
and neurotoxicity. Commercial-
ly important species like fish,
crustaceans, and mollusks are
particularly vulnerable to the
impacts of microplastics, which
can disrupt their physiology,
habitat structure, and overall
ecosystem function. Moreover,
the presence of microplastics in
seafood poses potential health
risks to humans, with estimates
indicating varying levels of mi-
croplastic intake through fishery
products consumption. Despite
the progress in understanding
microplastic contamination,
there are still uncertainties and
knowledge gaps surrounding
the extent of human exposure to
microplastics and the associated
health risks. Further research is
crucial to elucidate the full scope
of the impacts of microplastics
on human health and the envi-
ronment, emphasizing the need
for enhanced awareness, effective
mitigation strategies, and global
cooperation to address this press-
ing environmental challenge.

Challenges and solutions in Meghalayan aquaculture:

Advancing hill aquaculture through technological
innovation and social inclusion

Chandan Debnath, Bankitkupar Mukhim, S. Gojendro Singh
Division of Animal and Fisheries Sciences, ICAR Research Complex for NEH Region, Umiam, Meghalaya
KVK (ICAR), Ri Bhoi district, Meghalaya, chandannath23@gmail.com

Abstract

This article examines challenges
and solutions in Meghalayas hill
aquaculture sector, where current
production of 18,000 MT falls
significantly short of the 36,360
MT regional requirement. The

study identifies key environ-
mental constraints, including
suboptimal temperature regimes
and soil acidity, while highlight-
ing innovative solutions such as
polyhouse systems that maintain
temperatures 2.4°C higher than

open systems. The article evalu-
ates species-specific adaptations,
with Barbonymus gonionotus
and Labeo gonius showing par-
ticular promise. The analysis also
addresses disease management,
water quality, and
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feed innovations, emphasizing
the sector’s unique opportunity
to leverage women’s participation
through Meghalaya’s matrilineal
social structure. The findings
suggest that integrating techno-
logical innovations with tradi-
tional knowledge and regulated
recreational fishing practices can
enhance sector sustainability.

Introduction

The aquaculture sector in Me-
ghalaya faces a substantial
production deficit, with current
output at 18,000 MT significantly
below the regional requirement
of 36,360 MT. This gap holds
particular significance as over
22,000 individuals depend on
fisheries for their livelihoods.
The state’s distinctive matrilineal
social structure presents a unique
opportunity for sector develop-
ment, as historical evidence sug-
gests that women’s participation
in agricultural enterprises often
correlates with higher success
rates and improved productivity
outcomes. The integration of tra-
ditional knowledge with modern
aquaculture practices creates a
foundation for sustainable devel-
opment in the region.

Environmental challenges and
adaptations

The aquaculture environment

in Meghalaya presents complex
challenges that require inno-
vative solutions. The primary
constraint is the suboptimal tem-
perature regime, with average an-
nual water temperatures ranging
between 20-22°C, significantly
below the preferred range for tra-
ditional warm-water aquaculture
species. This temperature limita-
tion necessitates the development
of adaptive strategies and careful
species selection, particularly

36 ® AQUA INTERNATIONAL e February 2025

Fish farmi as a livelihood enterrise in eghaay is aining popularity

in higher elevation areas where
temperature fluctuations become
more pronounced.

Current research at ICAR
Meghalaya on Neolissochi-

lus hexagonolepis (chocolate
mahseer) demonstrates that
polyhouse-based aquaculture
systems represent a transfor-
mative solution to temperature
constraints. These systems main-
tain water temperatures 2.4°C
higher than open systems on
average and 3.2°C higher during
critical winter months. For N.
hexagonolepis, this temperature
optimization results in significant
production improvements, with
growth rates increasing by 34.6%
and survival rates improving by
16.1% compared to conventional
open pond systems. The imple-
mentation of polyhouse systems
also provides additional benefits,
including better control over
water quality parameters and
reduced predation risks.

Species selection proves crucial
in maximizing production under
these conditions. Barbonymus
gonionotus (Silver barb) demon-
strates exceptional adaptability
to hill conditions, exhibiting
remarkable temperature toler-
ance across a range from 15°C to
41.5°C while maintaining opti-

mal growth between 25-30°C.

B. gonionotus shows particular
promise in hill aquaculture
systems, achieving consistent
growth rates of 0.7-0.8 g/fish/
day and reaching marketable size
within 3-4 months. Its versatility
extends to various culture sys-
tems, including cage culture in
open waters and integrated farm-
ing systems, making it an invalu-
able addition to hill aquaculture
portfolios in Meghalaya.

Labeo gonius (Kurio Labeo)
emerges as another important
species for hill aquaculture sys-
tems. L. gonius exhibits superior
survival rates compared to other
carp species and performs excep-
tionally well when co-cultured
with L. rohita (Rohu) under
proper feed management. The
species’ bottom-dwelling charac-
teristics and notable resistance to
water pressure further establish
its value in hill aquaculture oper-
ations, particularly in deeper

Polyhouse-based aquaculture system
developed by ICAR, Meghalaya
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ponds where water pressure can
affect fish performance.

The challenge of soil acidity
presents another significant hur-
dle, manifesting in both direct
and indirect effects on aqua-
culture production. Acidic soil
conditions contribute to water
acidification, creating physiolog-
ical stress for fish populations.
This stress is further complicated
by specific toxicity issues: iron
toxicity predominantly affecting
lowland aquaculture operations
and aluminum toxicity impact-
ing upland systems. These metal
toxicities can severely compro-
mise fish growth and survival
rates, necessitating sophisticated
management strategies and regu-
lar monitoring protocols.

Disease management and health
solutions

Winter months present partic-
ularly severe challenges for hill
aquaculture operations, with
Saprolegnia infections becoming
highly prevalent during tem-
perature drops. Recent research
reveals important patterns in
species-specific disease suscep-
tibility, with Cyprinus carpio
(Common carp) showing the
highest susceptibility to parasitic
infections at 44% prevalence,
while Catla catla demonstrates
remarkable resistance. This
understanding leads to more
targeted and effective disease
management strategies, includ-
ing species-specific prophylactic
measures and treatment proto-
cols.

Contemporary observations in
Meghalaya highlight angling-in-
duced stress as an emerging
concern in pond-based aquacul-
ture systems, where recreational
fishing activities are increasingly

Saprolegnia-infected fishes
common. Studies indicate that

repeated exposure to angling
activities significantly impacts
fish physiological responses and
immune function. The frequent
disturbance from casting and
retrieval of fishing lines disrupts
natural feeding patterns and
increases cortisol levels in fish,
making them more susceptible
to diseases. In monitored ponds
with regular angling activities,
fish show elevated stress mark-
ers and a 23% higher incidence
of secondary infections com-
pared to non-angling ponds. The
combination of handling stress,
hook-related injuries, and dis-
rupted feeding behaviors reduces
growth rates by up to 18% and
increases mortality rates, particu-
larly during winter months when
fish already experience tempera-
ture-related stress.

Fish ulcers

Innovative solutions utilizing
local resources show promising
results in disease management
and health improvement. Tur-
meric extract supplementation,
particularly using the locally
developed ‘Megha turmeric-1’
variety, demonstrates signifi-
cant benefits in enhancing fish
immunity and stress resistance.

Current research shows that in-
corporating 2% turmeric extract
in feed improves survival rates of
L. gonius from 78.4% to 88-90%
under suboptimal temperature
conditions. The study reveals
enhanced hematological param-
eters, including increased red
blood cell counts, white blood
cell counts, and hemoglobin
levels, indicating improved stress
tolerance and immune response.
The implementation of con-
trolled environment systems
proves particularly effective in
mitigating winter-related health
challenges. These protected cul-
tivation structures not only help
maintain optimal temperatures
but also provide better control
over water quality parameters,
resulting in survival rates exceed-
ing 80% compared to conven-
tional systems. The integration of
water quality monitoring systems
with disease surveillance proto-
cols enables early detection and
rapid response to potential health
issues.
Water and soil management
strategies

Despite high rainfall in the re-
gion, water retention remains a
critical challenge in hill aquacul-
ture operations. The implementa-
tion of effective water harvesting
systems becomes crucial, partic-
ularly when combined with strat-
egies to manage soil and water
acidity. Regular liming practices,
properly sized drainage systems,
and the use of organic buffers
prove effective in maintaining
optimal pH levels for aquacul-
ture production. Advanced water
management techniques, includ-
ing the use of biofilters and sedi-
ment traps, help maintain water
quality while minimizing water
exchange requirements.
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For lowland areas affected by
iron toxicity, the implementation
of advanced aeration systems and
proper drainage design helps ox-
idize and precipitate excess iron.
Mechanical aeration, combined
with strategic pond design, cre-
ates oxidized zones that facilitate
iron precipitation and removal.
In upland areas, aluminum toxic-
ity management requires careful
pH control and the strategic use
of organic matter to bind free
aluminum ions. The application
of organic amendments, includ-
ing locally available agricultural
byproducts, helps create more
favorable conditions for fish
growth and survival.

Feed innovation and resource
utilization

The identification of Crasso-
cephalum crapidoides (fireweed)
as a potential feed ingredient
represents a significant break-
through in local feed devel-
opment. With protein content
exceeding 20%, this locally avail-
able shrub effectively replaces up
to 61.3% of conventional protein
sources in fish feed without com-
promising fish health or growth
performance. When incorporat-
ed at moderate levels (25-50%
replacement), it shows potential
to improve growth rates while re-
ducing feed costs by up to 15.5%.
This innovation demonstrates the
value of exploring local biodiver-
sity for sustainable aquaculture
solutions.

Species-specific feed manage-
ment strategies demonstrate
remarkable success in optimizing
growth and efficiency. Carefully
formulated feeds produce spe-
cific growth rates of 1.52-1.53%
per day in L. gonius, representing
a 47.5-48.5% improvement over
conventional feeds. This growth
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enhancement, combined with
improved survival rates, indicates
that appropriate feed manage-
ment can significantly offset the
challenges posed by suboptimal
temperature conditions. The de-
velopment of season-specific feed
formulations further enhances
the effectiveness of feeding pro-
grams, accounting for variations
in metabolic requirements across
temperature ranges.

Implementation framework and
future prospects

The development of hill aqua-
culture in Meghalaya requires

a comprehensive approach that
integrates environmental con-
siderations with socioeconomic
factors. Key development areas
include establishing demonstra-
tion units for polyhouse systems,
particularly targeting women
tarmers; developing standard-
ized protocols for managing acid
stress and metal toxicity; creating
feed production units utilizing
local resources; implementing
sophisticated water quality mon-
itoring systems; and providing
species-specific management
training. The emphasis on ca-
pacity building and technology
transfer ensures sustainable
adoption of improved practices.
The future of hill aquaculture

in Meghalaya lies in expanding

polyhouse systems with govern-
ment support, developing local-
ly adapted feed formulations,
establishing breeding programs
for temperature-tolerant species,
creating women-led enterprises,
and implementing integrated
farming systems. This approach,
combining traditional knowledge
with modern techniques and em-
phasizing women’s participation,
creates a strong foundation for
sustainable aquaculture develop-
ment. The integration of digital
monitoring systems and decision
support tools further enhances
management efficiency and pro-
duction outcomes.

Conclusion

The successful development of
Meghalaya’s aquaculture sector
requires a balanced approach
that addresses both environmen-
tal challenges and social oppor-
tunities while leveraging local
resources and traditional knowl-
edge. Through the consistent
implementation of recommend-
ed strategies, including proper
regulation of recreational angling
activities to minimize stress on
fish populations, and mainte-
nance of flexibility to adapt to
changing conditions, the sector
can work toward closing the
current production deficit while
ensuring long-term sustainabili-
ty. Success depends on the
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integrated application of tech-
nological innovations, effective
resource utilization, and inclusive
social strategies, with particular
emphasis on enhancing women’s
participation in the sector and

establishing clear guidelines for
sustainable recreational fishing

practices that do not compromise

aquaculture productivity. The
development of resilient aqua-
culture systems that can adapt to

environmental challenges while
maintaining productive effi-
ciency represents a crucial step
toward achieving food security
and economic development in
the region.

Improving Finfish Aquaculture:

Recent Advances in Genetics and Breeding
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Ponneri, 601 204, Thiruvallur district, Tamilnadu *Corresponding Author’s Email:magimaimadha003@gmail.com

Introduction:

The fisheries and aquaculture
sector plays a crucial role in food
security, livelihoods, and eco-
nomic development, providing
millions of people with food,
nutrition, income, and employ-
ment. Aquatic foods account for
17% of animal protein globally,
with over 50% in Asia and Africa.
The sector employs 58.5 million
people in primary production,
with 21% of them being women.
In 2021, total fisheries and aqua-
culture production worldwide
reached 218 million tonnes, with
91.2 mt from capture fisheries
and 90.9 mt from the aquacul-
ture sector. Mariculture, which
involves the cultivation of marine
organisms in seawater, is pro-
jected to contribute over 60% of
seafood by 2030 (FAO, 2024).

India has been a pioneer in
aquaculture since the 1970s, with
efforts focusing on seaweed and
bivalve cultivation. ICAR-CM-
FRI is working on standardizing
seed production techniques and
farming marine finfishes/shell-
fishes, Integrated Multitrophic
Aquaculture (IMTA), and Re-
circulating Aquaculture System
(RAS). Mariculture in coastal
and oftshore waters is crucial for
supporting seafood production,

enhancing food security, and
supporting coastal communities.
To develop mariculture in India,
standardized seed production
techniques with growth rate,
market demand, and price are
required. ICAR-CMFRI has de-
signed sea cages and demonstrat-
ed the potential of marine finfish
culture in galvanized iron (GI)
cages and high-density polyeth-
ylene (HDPE) cages.

Disease-free, high-quality hatch-
ery-produced seeds are essential
for mariculture development in
India. Finfish aquaculture is one
of the fastest-growing sectors in
global food production, playing
a vital role in addressing the in-
creasing demand for high-quality
protein. However, the industry
faces challenges such as disease
outbreaks, limited growth rates,
environmental sustainability con

o Advancements in finfish genetics and breeding are revo-
lutionizing aquaculture into a sustainable and resilient

sector.

o Latest methodologies include selective breeding, hybrid-
ization, molecular techniques, and genome editing.

o Selective Breeding: Significant improvements in spe-
cies like Atlantic salmon, tilapia, and carp, with annual

growth gains of up to 20%.

o Hybridization: Utilizes heterosis to produce robust and

high-performing hybrids.

o Genome Editing: Tools like CRISPR-Cas9 and TALENs
enable precise modifications for traits such as growth and

disease resistance.

o Molecular Breeding Techniques: Marker-Assisted Selec-
tion (MAS) and Quantitative Trait Loci (QTL) mapping
accelerate sustainable aquaculture practices.

o Reproductive Biotechnologies: Innovations like cryopres-
ervation, monosex population production, and germ cell
transplantation improve broodstock management and

resource conservation.
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cerns, and resource inefficiencies.

Advancements in genetics and
breeding have become pivotal

in enhancing finfish aquacul-
ture, resulting in healthier, more
resilient, and higher-yielding fish
populations (Anuraj et al.2024).

Selective Breeding Programs:
Selective breeding programs in
finfish aquaculture have been
instrumental in improving ge-
netic traits such as faster growth,
improved feed conversion,
disease resistance, and environ-
mental adaptability (Table.1). By
carefully selecting and breeding
individuals with superior traits
over multiple generations, farm-
ers can develop more productive
and resilient fish populations.
Traditional selective breeding

methods include trait selection,
mass selection, and family-based
selection.Growth performance
has been significantly improved
through selective breeding, with
species like Atlantic salmon,
tilapia, and carp experiencing
10-20% annual improvements.
Feed efficiency has also been
enhanced, with disease-tolerant
strains developed to resist patho-
gens like sea lice and bacterial
infections. Advanced selective
breeding techniques include
marker-aided selection (MAS),
genomic selection (GS), and
hybridization.Case studies of
successful breeding programs
include Atlantic Salmon, Nile Ti-
lapia, and Common Carp. Atlan-
tic Salmon has shown significant
improvements in growth, disease

resistance, and product quality,
while Nile Tilapia has achieved
faster growth and better survival
rates. Common Carp has devel-
oped strains with improved dis-
ease tolerance and faster growth.
However, challenges in selective
breeding include inbreeding and
genetic diversity, environmental
adaptability, and long breeding
cycles. Future directions include
integrating traditional methods
with genomic tools, focusing on
sustainable breeding practices,
and breeding climate-resilient
strains. Selective breeding pro-
grams continue to be a vital tool
in advancing finfish aquaculture,
offering sustainable solutions
for improving productivity,
profitability, and environmental
stewardship.

S.No Species country Traits Year Method of Remark
Selection
01) | Tilapia Malaysia Growth rate 2009 Pedigree Cumulative genetic gain
selecton of about 14% in harvest-
ed weight.
Nile-Tilapia Species Species 2017 Within Family | Research suggests that S.
Selection iniae and S. agalactiae are
antigenically distinct vs
vaccination.
Nile-Tilapia Species Species 2013 Indirect The values of genetic
selection correlations and ranking
indicated a strong associa-
tion between genetic traits
Nile-Tilapia Species Species 2017 Indirect The Nile-Tilapia popula-
selection tion exhibited a genetic
response ranging from
10% to 14% per generation
across various environ-
ments over five genera-
tions.
Tilapia Species Species 2014 Indirect The cumulative realized
selection selection response across
three generations of selec-
tion was 8.85%.
Tilapia Species Species 2014 Family The Nile tilapia population
selection has shown significant and
sustained genetic progress
in harvested body weight
after four generation fo
selection under brackish
water
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02)

Atlantic salmon

Norway

Disease resistant

2008

Pedigree selec-
tion

The weak genetic cor-
relation indicates that it
should be relatively easy
to improve resistance to
each of the discoveries
simultaneously.

Atlantic salmon

camada

Preliminary
Assessment of
the environment

1998

Mass selection

When captive & wild
smolts were analysed as
are cohort, the ratio of
the effective to census
number of breeders was
higher than that of just
the breeder that prepared
the wild smolts.

Atlantic salmon

Norway

Disease resistant

2008

Within family
selection

The genetic response of
CRIT1 & CRIT4 leads to
improved disease survival
after 10 generations,
while CRIT2 & CRIT3
increase with increased
generation and pheno-
type correlation between
traits 1 & 2.

03)

Atlantic salmon

Norway

Resistance
against infection
pancreatic necrosis

2007

Family
selection

A)/B) group were
29.3% /66.6%
&32.0%/79.0% in fresh
water & sea water re-
spectively

Salmon

Norway

Growth rate

1978

Family selec-
tion

This paper reveals sig-
nificant differences in
fish growth rates across
fish farms, primarily due
to varying management
strategies and food and
feeding ratios.

Coho salmon

USA

Growth rate

1990

Family selec-
tion

This study represents
>60% increase in weight
in four generations.

Coho salmon

USA

Early
spawning date

2006

Family selec-
tion

TAfter four generations
of selection, the parent es-
timate for harvest weight
decreased by 13 and 15
days in the even and odd
year, respectively.

Coho salmon

Canada

Growth rate

2005

Mass
selection

The study reveals that

a significant genetic in-
crease in intrinsic growth
rate significantly impacts
the early development of
Coho salmon, affecting
emergency timing and
survival growth rate.

04)

Rohu

India

Disease Resistant

2014

Individual
selection

High stocking density
play a significant predis-
posing factor for bacte-
rial pathogenesis since it
promotes stress in fish.
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Rohu

India

Resistance to Aero-
monas hydrophila

2011

Individual
selection

The first generation of
resistant line showed a
higher survival (56.67%
over in susceptible line in
the challenge test. These
results show clearly the
inheritance of the resis-
tance trait in genetic lines
of rohu.

04)

Atlantic cod

Norway

Simultaneous
analysis

2003

Combined
family & indi-
vidual selection

The result presented here
indicate that the GM03,
GMO08, GM019, GM034.
GMO035, etc. microsatellite
loci may be reliable make
for assessing genetic varia-
tion in Atlantic cod.

05)

Common Carp

China

Growth rate

2015

Pedigree

Direct gain in body weight

selection

averaged 7% of the base
population per generation
(two) year.

Common Carp

Vietnam

Survivability

2011

Family selec-
tion

This study demonstrates
the application & effec-
tiveness of molecular
parentage assignment
as a tool in a selective
breeding programme
for common carp in
Vietnam.

Common Carp

Serbia

Estimate the her-
itability & Genetic
correlation between
weight, lenght and
height

2010

Within Family
Selection

The heritability estimation
in the first were significant
different from zero, varies
between 0.34 & 0.45, in
second production year
heritability moderate high
0.44-0.49 Genetic correla-
tion between weight &
height & between weight,
were very high 0.81 &
0.01, and in second pro-
duction year it varies from
0.64 & 0.74 respectively.

Common Carp

France

Growth rate

2003

Family & Indi-
vidual selection

New methodologies like
microsatellite for parent-
age assignment in com-
mon carp allow for deeper
understanding of within
strain genetic variation
traits, improving past
moderate success.

Common Carp

Russia

Disease resistance

1993

Mass selection

The results of the pond
test were more evident
variation in resistance to
disease, viably and growth
rate was very high. A pos-
itive correlation between
the level of resistance &
the initial weight of fish
was established.

42 ® AQUA INTERNATIONAL e February 2025




Improving Finfish... ARTICLE

06)

Rainbow trout

Denmark

Disease resistant

2005

Family selec-
tion

Results support theaddi-
tive genetic variation for
resistance to ERM, RTES,
&VHS.

Rainbow trout

Norway

Genetically im-
prove flesh compo-
sition & colour in
large rainbow trout

2008

No Method
indicated

Our results indicate that
image analysis can be used
to genetically improve

fish quality. The benefit of
image analysis over many
other methods is that it

is a cost-effective wat to
access both lipid & protein
percent.

Rainbow trout

Finland

Growth rate

2005

Individual and
family selection

Estimation of breeding
valves across the genera-
tion showed the multi trait
selection has produced an
average of 7% genetic gain
per generation in fresh &
sea water growth of mar-
ket size fish.

07)

Arctic Char

Sweden

Growth rate

2010

Combined
selection

The growth increase of 8%
over a single generation
for 1.5 year-old fish, male
& female fish appear have
responded differently to
size selection across rep-
licate selection breeding
programme of around
13% in 1st generation.

08)

Asian Seabass

Australia

Growth rate

2010

Within family
selection

The simulation model
predicts initial means
response in growth rate.

Asian Seabass

Vietnam

Genetic Evaluation
of three tait-body
weight, total length,
survival

2018

Pedigree selec-
tion

The weight and length of
the fish increased steadily
until 270 dph after which
there was a rapid increase
in growth rate until the
harvest - the survival trait
during grows out phase
(105 to 360 days) 30 to
100% among 30 families &
the averaging (48.1%).

09)

Red Sea Bream

Japan

Growth rate

1996

No Method
indicated

The average realized
heritability, which was
determined by the average
body weight of 4-year-

old brood stock & body
weight of 4-year-old fish
weight of 4-year-old fish
in growth curve of each
generation was 0.33+-0.28.

10)

Channel
catfish

USA

Growth rate

2003

Individual
selection

On average, there was an
increase of 8.3% in body
weight per generation.

Source:(Table.1).Kashyap et al.; J. Adv. Biol. Biotechnol., vol. 27, no. 7, pp. 618-631, 2024; Article no.JABB.118017.
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Genetic Improvement Through
Hybridization:

Hybridization is a genetic
improvement technique in fin-
fish aquaculture that combines
desirable traits from two differ-
ent species or strains to produce
superior offspring. (Table.2).
This method leverages heterosis
or hybrid vigor, where hybrids
exhibit enhanced growth, disease
resistance, environmental adapt-
ability, and overall performance
compared to their parent species.
There are three types of hybrid-
ization: intraspecific, interspecif-
ic, and polyploidy induction.Ad-
vantages of hybridization include
enhanced growth rates, improved
disease resistance, environmental

adaptability, better feed con-
version efficiency, and sterility
control. Successful examples of
hybridization include the Chan-
nel Catfish (Ictalurus punctatus
x Ictalurus furcatus), the Tilapia
(Oreochromis niloticus x Oreo-
chromis aureus), and the Triploid
grass carp (Ctenopharyngodon
idella) for aquatic weed control
without uncontrolled repro-
duction.However, challenges of
hybridization include reproduc-
tive barriers, genetic instability,
ethical and ecological concerns,
and market acceptance. Interspe-
cific crosses may result in poor
fertility or sterile offspring, while
genetic instability may cause
unpredictable traits. Ethical and

ecological concerns arise from
the escape of hybrids into the
wild, and consumer preference
may lean towards traditional
species, affecting hybrid prod-
uct demand.Future prospects in
hybridization include integration
with genomic tools, developing
climate-resistant hybrids, target-
ed trait development, and sus-
tainable.

aquaculture. Hybridization
remains a powerful tool in
genetic improvement for finfish
aquaculture, offering innovative
solutions to enhance productivi-
ty, sustainability, and resilience in
the face of growing environmen-
tal and market challenges.

S.No Hybrids

Characteristics, Effects, And
Advantages

1) Cyprinid fishes

Rohu catla
(L.rohita x L.catla)

Hybrid is hardy and combines first growth of catla with
desirable small head shape of rohu.

Catla x fringe-lipped peninsular
carp (L.catla x L.fimbriatus)

Hybrid has desirable head and body shape, improved
dressing percentage, and growth performances similar
to those exhibited by catla.

Silver carp x bighead carp
(H.molitrix x A.nobilis)

Hybrids are fertile and exhibits positive heterosis in
growth. Pure lines may have disappeared because of
the fertility of hybrids. Food and feeding strategy is

intermediate to parental species.

Grass carp x bighead carp
(C.idella x A.nobilis)

Hybrids are generally sterile and functional triploids
with higher growth rates.

Common carp x catla

Hybrids are usually functional triploids and sterile,

(C.carpio x C.catla) having higher growth and survival in monoculture
Common carp x mrigal practices and with good seinability
(C.carpio x C.mrigala)

02 Tilapia fishes

Nile tilapia x blue tilapia
(O.niloticus x O.aureus)

Hybrids of some strains yield all-male offspring with
superior growth. Some hybrids are fertile with in-
creased cold and salinity tolerance. Reciprocal cross
gives 50% males and females.
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Nile tilapia x long-finned tilapia
(O.niloticus x O.macrochir)

Hybrid yields predominately male offspring, but strain
of Nile tilapia is important for good fry production.

Nile tilapia x Wami tilapia
(O.niloticus x O.hornorum)

Hybrid yields predominately male offspring with some
strains

Mozambique tilapia x Nile tilapia
(O.mossambicus x O.niloticus)

Recognized as Taiwan red with higher salinity tol-
erance; progeny of these hybrids display a variety of
different skin colors.

Mozambique tilapia x Wami tilapia
(O.mossambicus x O.hornorum)

Hybrid yields predominately male offspring and are
fertile. Certain strains produce Florida red tilapia with
salinity tolerance and good growth.

03 Salmon and Trout

Atlantic salmon x brown trout
(S.salar x S.trutta)

Triploid hybrid exhibits the higher growth and survival to a compa-
rable level to Atlantic salmon, but offspring becomes sterile.

Brown trout x brook trout
(S.trutta x S.fontinalis)

Hybrid known as tiger trout is sterile, with low early survival, but
grows well in later stages.

Rainbow trout x char trout
(O.mykiss x Salvelinus sp.)

Hybrid shows increased disease resistance to salmonid
viruses.

Lake trout x brook trout
(S.namaycush x S.fontinalis)

Hybrid commonly recognized as splake, and is fertile,
fast growing, and tolerant of acid water.

Chum salmon x Chinook salmon
(O.keta x O.tshawytscha)

Triploid hybrids have early seawater tolerances

Hybridization among the Pacific
salmons (Oncorhynchus spp.)

Majority of the diploid hybrids are not usetul for
aquaculture, but have potential for disease resistance,
sterility, and early seawater tolerance when the diploid

rediploidized eggs.

hybrids are made triploid. These are also useful for
production of all-female using denatured sperm and

(Table.2).Source: Rahman et al.2019

Molecular Breeding Techniques:
These methods involve identi-
tying, selecting, and modifying
genetic traits to develop fish with
superior growth rates, disease
resistance, feed efficiency, and
environmental adaptability. By
integrating molecular tools into
breeding programs, aquaculture
can achieve faster and more
sustainable genetic progress com-
pared to traditional methods.
Marker-Assisted Selection (MAS)
uses molecular markers (DNA
sequences) linked to desirable
traits to select broodstock with
superior genetics.This accelerates

selective breeding by reducing
reliance on visible traits and
increases accuracy in trait selec-
tion, even for traits expressed lat-
er in life.A new Japanese floun-
der population was created using
marker assisted breeding using
the Poli9-8TUF allele (Fig.1),
which is responsible for resis-
tance to lymphocystis disease.
The B-favorable allele was trans-
mitted to the LD-R+ population,
which showed no incidence

of LD at two commercial fish
farms. This strategy shows that
marker-assisted breeding using
molecular markers is an efficient

breeding strategy. MAS-lympho-
cystis disease resistant flounder
have a market penetration rate of
35% in Japan (Ozaki et al.2012).
Genomic Selection (GS) ana-
lyzes genome-wide genetic data
to predict the breeding value of
individuals for multiple traits,
improving complex traits like
growth rate, fillet quality, and
stress resistance simultaneously.
Quantitative Trait Loci (QTL)
mapping identifies specific ge-
nomic regions associated with
quantitative traits, enabling pre-
cise identification of genetic
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regions controlling important
traits and facilitating targeted
breeding strategies. Transcrip-
tomics and gene expression
analysis study RNA transcripts to
understand gene expression pat-
terns in response to environmen-
tal and physiological conditions,
helping discover functional genes
controlling key traits and provid-
ing insights into fish adaptation
to farming conditions. Epigenetic
modifications involve heritable
changes in gene expression with-
out altering the DNA sequence,
often influenced by environ-
mental factors, improving stress
tolerance and disease resistance
by modifying gene expression.
DNA barcoding and genetic
stock identification use specific
genetic markers to identify spe-
cies and genetic stocks, prevent-
ing inbreeding and maintaining
genetic diversity in breeding
programs. However, there are
limitations and challenges, such
as high costs, technical expertise,
limited regulations for genetic
modifications in aquaculture,
and robust data management
systems for large-scale genomic
data.

Genome Editing Technologies:
These technologies enable sci-
entists to enhance traits such as
growth rate, disease resistance,
stress tolerance, and environ-
mental adaptability, contributing
to sustainable and efficient aqua-
culture practices. CRISPR-Cas9
technology is a powerful and pre-
cise genome editing tool that can
cut and modify specific DNA se-
quences, enhancing growth rates
and disease resistance. TALENs
are engineered enzymes that bind
and cut specific DNA sequences,
enabling targeted genetic mod-
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ifications. They can be used to
modify growth-regulating genes
for enhanced yield and disease
resistance by altering immune
system genes.Zinc Finger Nucle-
ases (ZFNs) are synthetic pro-
teins that combine DNA-bind-
ing zinc finger domains with a
DNA-cutting enzyme to modify
specific genes. They are used in
early-stage research on genetic
improvements in fish species but
are less flexible and more expen-
sive than CRISPR.Gene Knock-
out and Knock-in techniques are
used to disable specific genes or
insert beneficial genes to intro-
duce desirable traits, such as
disease resistance. Applications
include knockout of fertility
genes to produce sterile fish and
knockout of growth-promoting
genes for faster development.The
advantages of genome editing

in aquaculture include rapid
genetic improvement, precision,
disease resistance, environmental
safety, and resource efficiency.
By enhancing feed conversion
and growth, these technologies
contribute to sustainable and
efficient aquaculture practices.
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Reproductive Biotechnology In
Finfish:

It involves the use of advanced
biotechnological tools to con-
trol fish reproduction, produce
high-quality broodstock, con-
serve genetic resources, and
prevent uncontrolled breeding in
open waters. Induced breeding
techniques involve artificial stim-
ulation of fish spawning using
hormonal treatments to control
breeding cycles. Techniques
include hormone induction,
cryopreservation of gametes,
monosex population production,
polyploidy induction (triploidy
and tetraploidy), hybridization,
genetic sex determination and
control, germ cell transplantation
(GCT), and genetic contain-
ment and biosafety. Hormonal
induction uses hormones like
gonadotropin-releasing hormone
(GnRH) analogs and human
chorionic gonadotropin (hCG) to
stimulate ovulation and spermi-
ation.A review of LHRHa’s use

in induced breeding of fishes in
India found it mainly applies to
high-value brackish water and
marine fish species. The study
found that LHRHa is used alone
or in combination with HCG,
PGE, 17a-MT, and Pimozide,
with a typical dosage of 20-70 pg/
kg for females and 10-40 pg/kg
for males. Experiments are main-
ly conducted by ICAR-CIBA and
ICAR-CMFRI (Roy K.2016).
Cryopreservation of gametes pre-
serves genetic diversity and year-
round availability of high-quality
gametes. Hybridization crosses-
breeds between different species
or strains to combine desirable
traits, leading to better surviv-

al and performance. Genetic

sex determination and control
involve
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manipulating genetic pathways to
control fish populations, such as
gene editing (CRISPR-Cas9) and
YY-Male Technology.Germ cell
transplantation transfers germ
cells from donor fish to sterile re-
cipient fish, allowing propagation
of endangered species and mass
production of high-value species.
Genetic containment and bio-
safety aim to prevent unintended
breeding and ecological impacts
by using reproductive biotech-
nologies. Strategies include ster-
ile fish production and biological
containment, protecting natural
ecosystems from genetic con-
tamination and preventing the
spread of farmed fish into wild
populations.However, challenges
in reproductive biotechnology
include ethical concerns, envi-
ronmental impact, regulatory
issues, and technical limitations.
Challenges include public resis-
tance to genetic manipulation
and hormone use, potential
ecological risks if modified fish
escape the wild, strict regulations
on genetically modified and hor-
mone-treated fish, and high costs
and specialized expertise.

Challenges In Genetic Breeding
of Finfish:

Genetic breeding of finfish has
significantly advanced aquacul-
ture by enhancing growth rates,
disease resistance, and environ-
mental adaptability. However, the
process faces several challenges,
including genetic diversity loss,
complexity of target traits, long
breeding cycles, disease risks in
selective breeding, environmen-
tal and ecological concerns, tech-
nical and resource constraints,
ethical and regulatory challenges,
off-target effects of genetic mod-
ification, adaptation to climate
change, intellectual property

and access to genetic resources,
and biopiracy concerns.Genetic
diversity management involves
implementing rotational breed-
ing and crossbreeding programs
to maintain genetic variation.
Advanced genomics can be used
for complex trait improvement,
while containment strategies
involve triploidy and sterile fish
production to prevent ecological
risks. Public engagement and
global collaboration encourage
international cooperation for
responsible genetic resource
management and regulation.
Ethical and regulatory concerns
include public apprehension
about genetically modified fish
and animal welfare issues, strin-
gent laws governing the use of
genetically modified organisms
(GMOs), and navigating ethi-
cal debates and complying with
diverse international regulations.
Unintended consequences of
genetic modification include
off-target effects and trade-ofts
between traits.Adaptation to cli-
mate change requires developing
genetically resilient strains that
can thrive in changing environ-
mental conditions. Intellectual
property and access to genetic
resources can limit accessibility,
and biopiracy concerns involve
exploiting native genetic resourc-
es without fair compensation to
local communities. Addressing
these challenges requires genetic
diversity management, advanced
genomics, containment strat-
egies, public engagement, and
global collaboration.

Role Of Other Natural And
Synthetic Hormones:
Hormones are integral to the
facilitation of reproduction in
fish, with Gonadotropin-Releas-
ing Hormone analogues (GnRH

analogues) frequently utilized
alongside dopamine antago-
nists to enhance reproductive
activities. The administration

of gonadotropins, such as Hu-
man Chorionic Gonadotropin
(HCQG), can initiate spawning
and the maturation of oocytes in
fish. These hormone-mediated
approaches have been widely
applied to manage and regulate
fish reproduction within both
aquaculture and scientific re-
search. Initially, extracts from
fish pituitary glands were the
primary means for stimulating
reproduction; however, challeng-
es associated with the prepara-
tion and proper preservation of
pituitary extracts have led to the
adoption of synthetic hormones,
including LHRH-a, HCG, WO-
VA-FH, Ovatide, Synahorin, and
Ovaprime, for induced breeding.
LHRH-a alongside Domper-
idone is utilized to stimulate
oocyte maturation and ovulation
in bighead carp, Aristichthys
nobilis. HCG serves to induce
ovulation in fish, presenting
three significant benefits: afford-
ability, extended shelf life, and
the availability of a purified form.
WOVA-FH, a synthetic analogue
of Gonadotropin-Releasing
Hormone (SGnRH), has demon-
strated efficacy in promoting
induced breeding among Indian
Major Carp, Exotic Carp, and
Catfish. SGnRHs are frequently
employed to manipulate repro-
ductive functions in fish, and
their effectiveness in inducing
breeding represents a valuable
asset in aquaculture and fisheries
management. Ovatide is a locally
sourced, cost-effective,
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and highly efficient hormone for
induced breeding in fish, with
dosage requirements varying
across different carp species. Syn-
ahorin, a synergistic formulation
of CG and mammalian pituitary
extract, has been effective in
inducing spawning when used

in conjunction with pituitary ex-
tract in both rohu and silver carp.
Nevertheless, its sole adminis-
tration to rohu was ineffective in
stimulating spawning.Ovaprim

is a novel analogue of gonado-
tropin hormone utilized in fish
and serves as a replacement for
pituitary gland extract. It is often
regarded as superior to carp pitu-
itary extract in inducing spawn-
ing across various carp species.
Fertilization and hatch rates are
typically elevated with Ovaprim
treatment in comparison to pitu-
itary treatments. Eggs subjected
to Ovaprim treatment generally
exhibit increased size post-water
hardening, indicating greater egg
development. The dosage needed
for breeding female brood fish of
diverse species is substantiated
by various studies. For males,
most species exhibit responsive-
ness within the range of 0.10 to
0.20 ml/kg. After spawning, the
mortality rate of brooders treated
with Ovaprim was minimal due
to reduced handling compared to
those treated with pituitary gland
extract. Furthermore, Ovaprim
can be maintained at room tem-
perature without the necessity for
refrigeration (Sweety et al.2024).

48 ® AQUA INTERNATIONAL e February 2025

Role Of Kisspeptins And Pig-
ments In Breeding:

Kisspeptins are neuropeptides
that regulate the reproductive
system of finfish through the
hypothalamic-pituitary-gonadal
(HPQG) axis. They stimulate the
release of Gonadotropin-releas-
ing hormone (GnRH), which
triggers the secretion of lutein-
izing hormone (LH) and folli-
cle-stimulating hormone (FSH),
essential for gonadal develop-
ment. Kisspeptins also regulate
the onset of puberty by activating
reproductive hormone pathways,
crucial for captive breeding.
Exogenous administration of
kisspeptins has been explored
for spawning in commercial

fish species.Pigments, especially
carotenoids and melanin, impact
fish breeding success by affecting
coloration, mating, and repro-
ductive health. Bright coloration
signals health and genetic fitness,
attracting mates and enhancing
breeding success. Carotenoids
improve egg quality by providing
antioxidant protection, reduc-
ing stress levels, and regulating
reproductive behavior through
hormonal pathways. Healthy pig-
mentation also indicates better
health and breeding potential.

Future Prospects in Finfish
Genetics and Breeding Technol-
ogy:

Finfish genetics and breeding
are poised for significant ad-
vancements due to biotechnol-
ogy, genomics, and sustainable
aquaculture practices. These
advancements aim to improve
productivity, disease resistance,
environmental adaptability, and
overall sustainability in aquacul-
ture systems. Key advancements
include the integration of ge-

nomic selection (GS), which uses
whole-genome data to predict
and select fish with desirable
traits, and CRISPR-Cas9 and
genome editing, which allow
precise gene modification to
enhance traits like growth,
disease resistance, and envi-
ronmental tolerance. Multi-trait
selection and genomic tools are
also being developed, such as
hybrid breeding, which combines
growth, disease resistance, and
environmental adaptability traits.
Climate-resilient fish are being
developed, allowing them to tol-
erate higher temperatures, salin-
ity, and oxygen fluctuations due
to climate change. Disease-resis-
tant strains are being developed
through genetic disease resis-
tance and immunogenomics.
Hybridization and polyploidy
technologies are being explored
for enhanced performance and
sterility in fish production. Cryo-
preservation and germplasm
banks are being used for genetic
resource conservation, while
surrogate broodstock technology
is being used for species conser-
vation. Artificial intelligence and
big data are also being used in
breeding, with Al and machine
learning analyzing vast genetic
and phenotypic data to optimize
breeding strategies. Ethical and
sustainable breeding practices are
being prioritized, with a focus on
non-GMO breeding strategies
and natural trait enhancement.

Conclusion:

Progress in finfish genetics and
breeding is revolutionizing aqua-
culture, making it a more sus-
tainable, productive, and resilient
sector. Cutting-edge technologies
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such as genomic selection, CRIS-
PR-mediated genome editing,
hybridization, and reproductive
biotechnology are expediting
genetic enhancements in growth
efficiency, disease resistance, and
adaptability to environmental
conditions. These methodologies
not only improve production
efficacy but also contribute to
environmental preservation
through approaches like the pro-
duction of sterile fish and genetic
containment. Nonetheless, pre-
vailing obstacles, including the
management of genetic diversity,
ethical dilemmas, and regulatory
challenges, remain. The incor-
poration of artificial intelligence,
big data analytics, and environ-
mentally sustainable breeding
practices presents encouraging
solutions. Looking ahead, the
responsible application of these
genetic innovations, in conjunc-
tion with sustainable manage-
ment, will be vital for addressing
the increasing global demand for
high-quality, safe, and environ-
mentally sustainable seafood.
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