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Our Business Verticals

A diversified group across seafood processing, marine ingredients,
and rope & net manufacturing, built on integrated operations and
strong manufacturing capabilities.

Seafood Processing
« Surimi « Frozen Seafood
« Crab Meat - Surimi Analogue

Marine Ingredients
« Sterilised Fish Meal - Marine Collagen

Rope & Net Manufacturing
« Fishing and Wire Ropes « HDPE Nets & PP Ropes

For more information contact us at
+ Info@hiravati.com
Mo. +91 9537 137 137

www.hiravati.com

HIRAVATI

GROUP OF COMPANIES

« Amar Wire Ropes

« Amar Aquatic

« Amar Polyfills

- Amar Packaging

« Amar Sterillised Fish Meal
« Amar Food Products

« Vistar Amar Ltd.

« Ocean Protein Pvt. Ltd.

« Amarsagar Seafood Pvt. Ltd.
« Hiravati Marine Products Pvt. Ltd.
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The competitive worldwide export marketplace
demands high quality assurance solution that
effectively meet today’s needs and address tomorrow’s
challenges. In an area that’s characterized by fierce
competition and continuing quality governance
mechanisms. Export Inspection Council (EIC), as official
certification body, stands out as the forerunner.

Set up as statutory body by the Government of India,
EIC has radically transformed its activities from the
regulatory domain of pre-shipment inspection to that of
facilitator of exports trade. Its team comprises of
dedicated, experienced and highly qualified technical
personnel.

Today, EIC guarantees exporters a gateway to
demanding markets and the importers that food and
related products sourced from India are fit for
consumption and adhere to stringent international quality
standards.

From the last several decades since its inception, EIC has
played a pivoted role to boost the country’s exports
through Quality Assurance and Certification Programmes.
EIC operates through its field organizations, Export
Inspection Agencies (EIAs) at Delhi, Kolkata, Mumbai,
Chennai and Kochi, having a network of 24 Offices
including Sub-Office(s) supported by ISO 17025
accredited Laboratories situated at Delhi, Chennai,
Mumbai, Kolkata, Bhubaneswar, Visakhapatnam, Kochi
and Bhimavaram, and four ISO 17043 accredited
Proficiency Testing Providers at Kochi, Chennai, Kolkata
and Mumbai. Having Facility for testing of Residues,
Contaminants, Toxins, Physicochemical Parameters in
various food commodities, Microbiological Parameters in
food commodities, GMO, Viruses, Meat Authenticity,
Basmati rice Authenticity and Honey Authenticity and
Adulteration.
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EXPORT INSPECTION COUNCIL (EIC)

(Ministry of Commerce and Industry, Govt. of india)
2nd Floor, B- Plste, Block-1 Commercial Complex, East Kidwai Nagar, New Delhi - 110023
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Chairman’s Message

Dear Friends,

It gives me immense pleasure to welcome you to the second edition of
Seafood Expo Bharat 2026, being held from 1-3 July 2026 at the Chennai
Trade Centre. Following the remarkable success of the inaugural edition
in 2025, Seafood Expo Bharat has established itself as a premier event
for stakeholders across the seafood value chain to foster business
partnerships, exchange knowledge, and showcase innovations driving
the sector forward.

I

2025-26 was a landmark year for India's seafood industry, with marine il
products exports reaching close to two million MT valued at USD 8.46

billion despite global challenges. The United States and China remained the major export destinations,
while frozen shrimp continued to lead exports, followed by frozen fish.

A

The inaugural Seafood Expo Bharat 2025 received an overwhelming industry response and provided
an excellent forum for business interactions, technology showcases, and discussions on seafood
trade, aquaculture, sustainability, value addition, and emerging market opportunities. Seafood tasting
sessions further showcased the quality and diversity of Indian seafood products.

Building on the success of the Reverse Buyer Seller Meets organised during SEB 2025, we will continue
to facilitate interactions between Indian exporters and international buyers, creating opportunities for
trade expansion, market diversification, and long-term business partnerships. Over 60 buyers have
confirmed their participation in SEB 2026.

Among the key highlights of the event was the National Skill Olympiad on Seafood Value Addition,
organised to recognise and promote excellence in seafood processing and value addition. This year,
the National Skill Olympiad will once again culminate with its grand finale during Seafood Expo Bharat.
The competition provides an opportunity to recognise emerging talent in seafood value addition while
strengthening India’s capabilities in producing high-value seafood products for global markets. There
are other attractions in store for the event.

As we gather for Seafood Expo Bharat 2026, | am confident that the event will further strengthen
collaboration among industry stakeholders and open new avenues for growth and innovation. |
encourage all participants to make the most of the opportunities for networking, learning, and business
development that the expo offers.

Thank you.
P. Jawahar, IAS
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| am happy to know that the Marine Products Export
Development Authority (MPEDA) is organising the second edition
of Seafood Expo Bharat (SEB) 2026 at Chennai from 01 to 03 July
2026. A souvenir is being released to commemorate the occasion.

India's marine products sector plays an important role in the
national economy through exports, employment generation and
livelihood support. Seafood Expo Bharat 2026 offers a valuable
platform to showcase India's marine diversity, advanced
processing capabilities and commitment to development of the
fisheries sector. | am confident that Seafood Expo Bharat 2026 will
provide a dynamic platform for stakeholders to collaborate,

showcase innovations and explore new opportunities.

| extend my greetings and felicitations to the organisers and
participants and wish the Expo every success.

Gyrom

(Droupadi Murmu)

New Delhi
09 June 2026
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Hon'ble Prime Minister of India
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MESSAGE

I am delighted fo leam that the Marine Products Export Dewvelopment Authorty
(MPEDA) is organizing the 2™ edition of Seafood Expo Bharat (SEB) from 1% to 3™ July
2026 in Tamil Madu. A souvenir is also being released on this occasion.

India has emerged as a global leader in seafood axports, recognized for its high-guality,
safe and sustainably produced seafood. Over the years, the Government of India’s
focused initiatives, under the dynamic leadership of our Hon'ble Prime Minister Shri
Marendra Modi ji, have played a pivotal role in strengthening the sector. These include
the promotion of modem aguacullure practices, adoption of innovative processing and
preservation technologies, expansion of cold-chain and logistics infrastructure, support
for export-criented policies and capacity-building programs for fishers and farmers.
These measures have positioned India as a trusted supplier in international markets
while also boosting rural livelihoods and employment opportunities.

The Seafood Expo Bharat provides an excellent platform to showcase India's
capabilities in =safe and sustainable seafood production. It will feature the [afest
innovations, advanced technologies and recent developments in the seafood industry,
creating opportunities for leaming, collaboration and growth. The event will bring
together a diverse sat of stakeholders, including exporters, importers, processors,
suppliers of raw materials, policymakers and experts, facilitating meaningful
exchanges, adoption of best practices and the forging of new partnerships that can
drive the sector forward.

| congratulate MPEDA for its afforts in organizing this avent and wish Seafood Expo
Bharal great success.

Piyush Goyal

H;nm:ry' of Commarce & Industry, Vaniya Bhawan, Akbar Rgad, Naw Dbl 110000
Tel. Mo, | #3171 11 23036110, 23035111, E-mail : cmolficai@nic in
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I am pleased to extend my warm greetings to all participants of the second
Seafood Expo Bharat (SEB) 2026, organised by the Marine Products Export
Development Authority (MPEDA) in Chennai from 1-3 July 2026.

India’s fisheries and aquaculture sector is a cornerstone of our rural
economy, supporting the livelihoods of millions of fishers, fish farmers, and
coastal communities. As one of the world’s leading producers and exporters of
seafood, India has the responsibility to advance global standards in quality,
sustainability, and innovation.

SEB 2026 once again brings together all segments of our seafood ecosystem
on one platform. Its significance extends beyond trade—it connects the efforts of
our fishers and aquaculture farmers directly with global market opportunities,
thereby strengthening their economic prospects. Building on the momentum of its
inaugural edition, I am confident that SEB 2026 will set new benchmarks for a
more resilient, competitive, and inclusive seafood sector.

I extend my heartfelt greetings to all stakeholders and participants and wish

the Expo resounding success.
s,

{Rajiv Ranjan Singh)

Room No. 234, B- Wing, Krishi Enawan, Dr. Rajendra Prasad Road, New Delhi-110 001 {India)
Ph. +31 11-23380780/81/82 Fax: +91 11- 23380783 Resi. 011-237T82781/82
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MESSAGE

| am delighted to extend my warm greetings on the occasion of the second edition of
Seafood Expo Bharat (SEB) 2026, being organised by the Marine Products Export
Development Authority (MPEDA) in Chennai from 1=3 July 2026. Building on the
resounding success of its inaugural edition, SEB-MPEDA's flagship annual event-has
firmly established itself as a premier platform for convening stakeholders from across the
seafood value chain and for showcasing the strengths of India’s seafood sector in global
markels.

India's marine sector occupies a place of considerable significance in the country's
export basket and serves as a vital source of livelinood for millions engaged in fisheries.
aquaculture, processing, and allied activities. Despite a challenging global environment,
marine exports have continued to demonstrate remarkable resilience, underpinned by
sustained efforis to strengthen quality standards, sustainability, traceability, and
regulatory compliance. These initiatives have enhanced India’s standing as a trusted
supplier of high-quality seafood worldwide, while contributing meaningfully to the
prosperity of our coastal communities.

As India advances lowards the vision of Viksit Bharat @2047, the seafood sector Is
poised to play an increasingly pivotal role in driving export-led growth, generating
employment, and promoting sustainable development. | am confident that Seafood Expo
Bharat 2026 will spur innovation, deepen trade partnerships, and open new avenues for
collaboration and market access, further consolidating India's position as a leading
player in the global seafood trade.

| extend my best wishes for the grand success of Seafood Expo Bharat 2026.

[Rajesh Agrawal) -
Place: Mew Delhi

Date: 15.06.2026

Room Mo. 426, Vanijya Bhawan, Akbar Road, Mew Delhi-110 011, Tel.: 011-23038251-55 | E-mail : csoffice@nic.in
Website : www.commerce.gow.in
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MESSAGE

It is with great pleasure that I extend my greetings to all participants and stakeholders
at the second Seafood Expo Bharat (SEB) 2026, organised by the Marine Products Export
Development Authority (MPEDA) in Chennai from 1% to 3% July 2026,

Indias seafood scctor stands at an exciting juncture. Our collective commitment 1o
quality, sustainability, and value addition, which are the very principles that have guided SER
from its inception, continues 1o strengthen our competitive position in global markets. The
Department of Fisheries remains firmly committed to creating an enabling policy
environment that supports the growth, modemization, and sustainability of India’s fisheries
and aquaculture sector.

SEB 2026 once again brings together a distinguished gathering of experts,
technologists, entrepreneurs, and policymakers, both national and international. | am
confident that the dialogues and collaborations fostered at this Expo will yield actionable
insights, drive adoption of emerging technologies, and help chart a robust roadmap for
elevating India’s seafood expons to new and greater heights,

| extend my best wishes 1o MPEDA, the organisers, and all participants for a fruitful

and highly successful Expo.
me
r. Abhilaksh-LikR])

Office: Room Mo 220, Krishi Bhawan, Mew Delhi- 1100040 « G0N S Phone: 23381584, 23070350
E-mail: secy-fishariesnic n
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MESSAGE

I am pleased to convey my greetings to all participants at the second Seafood Expo Bharat
(SEB) 2026, organised by MPEDA in Chennai from 1st to 3rd July 2026.

Today's global seafood buyers expect more than quality; they expect transparency,
traccability, and responsible sourcing, and India has been making real progress on all three
fronts, With over 604 Indian establishments approved for the EU market, full regulatory
alignment achicved on antimicrobial standards, and the Shrimp Regulatory Partnership
Agreement currently being finalised with the United States, securing our shrimp access to the
US market, India is increasingly being seen as a trustworthy and compliance-ready exporter.

Recent trade agreements with the UK and EFTA nations have widened our export reach
considerably. For Indian companies, the priority now is to demonstrate the regulatory
readiness and standards alignment that these new markets demand. SEB 2026 is the right
platform to take stock of where we stand and to accelerate that preparedness.

My best wishes to MPEDA and all participants for a successful Expo.

Q=2

(Lav Agarwal )
New Delhi
30" April, 2026

R. No, 01, Vanijya Bhavan, A Wing, 16 Akbar Road, New Delhi-110 011, Tele. : +91-11 23038703/04/05
E-mail | dgft@nic.in Website | wwww dgft.gov.in



AL YAHYA EXPORTS

Frozen Seafood Processor and Exporter
www.alyahyaexports.com

We Have started the fisheries business in the year 1992 after years of experience
in the year 2016 has begun to process frozen and fishery product and became an
exporter with a company name AL YAHYA EXPORTS In a very short term
company has growth and success in this field turning AL YAHYA EXPORTS
into a successful venture.

? Plot No. 59 & 60 G.I.D.C.
Veraval - 362269 Gujarat - India

& Mr. Yunus Panja & Mr. Yahya Panja
FOUNDER - CEQ MANAGING PARTNER

i, +91 9227535509 L +91 92750 72350

, alyahyaexports@gmail.com
& www.alyahyaexports.com

& Mr. Farhan Panja
MARKETING MAMAGER

L+ 91 81602 48007
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NATIONAL FISHERIES DEVELOPMENT BOARD

About us:

e The National Fisheries Development Board (NFDB), an
autonomous organization established on 10th July 2006, under
the Ministry of Agriculture, Government of India, to increase
fish production and productivity and to coordinate fishery
development in the country.

e At present, functioning under the Department of Fisheries
(DoF), Ministry of Fisheries, Animal Husbandry and Dairying
(MoFAHD), Government of India. NFDB undertakes various
developmental activities to enhance fish production,
productivity, and post-harvest infrastructure in fisheries sector.

Our Mission:

¢ Development of the fisheries sector by enhancing fish production
and productivity, ensuring nutritional security, and contributing
to economic growth, employment, exports, and tourism.

Regional Centers:

e Eastern Regional Centre, Bhubaneswar, Odisha: Established in 2013 within the National Freshwater Fish Brood Bank (NFFBB), it
serves as a technology dissemination center to disseminate knowledge on breeding techniques, quality seed, GIFS etc.

¢ North-Eastern Regional Centre, Guwahati, Assam: Set up in 2014, it promotes fisheries and aquaculture in the North-Eastern
region through training, awareness, and technical support.

¢ Integrated Coastal Aquaculture Facility, Mulapolam, Andhra Pradesh: Developed in 2024 with nursery complexes, grow-out
ponds, and a water management system for brackish water aquaculture.

Key Schemes/Projects implemented

Pradhan Mantri Matsya Sampada Yojana (PMMSY) 2020-21 to 2025-26: \

ﬂlational Fisheries Digital Platform (NFDP):

transformative initiative under the ongoing PM-MKSSY

A flagship scheme to bring about Blue Revolution scheme to lay the foundation through a comprehensive
through sustainable and responsible development framework for data collection and analysis, to facilitate
of fisheries sector in India with an investment of informed decision-making, need-based policy

Rs. 20,050 crores. kformulation, partnerships and collaborations.

Aquaculture Insurance under PM-MKSSY:
f Group Accident Insurance Scheme (GAIS): f q

Insurance coverage to fishers and other individuals
involved in fishing-related activities in case of accidental
death, permanent/partial disability, and hospitalization
due to accidents.

provides a one-time incentive for adopting insurance for aquaculture
farms. The insurance is intended to protect against unforeseen losses,
particularly for those engaged in newer forms of aquaculture, and
includes systems such as cage culture, Circulatory Aquaculture
System (RAS), bio-floc, and raceways. j

Fisheries and Aquaculture Infrastructure Development (2023-24 to 2025-26):

|:_|_ promoting entrepreneurs, start-ups, and private Facilitates creation of fisheries infrastructure facilities both in marine

- i . A and inland fisheries sector.
entities by pr?wdmg back-ended subsidy upto * Provides interest subvention upto 3% of project cost with a maximum
M 30% of the project cost. -

j repayment period of 12 years including moratorium of 2 years on

2
e

]
g

i

!
\&

principal amount

Pradhan Mantri Matsya Kisan Samridhi Sah-Yojana (PM-MKSSY) 2023-24 to 2026-27: .
For further details:

National Fisheries Development Board
Toll Free No: 1800-425-1660
Open: Monday to Friday (10:00 AM - 6:00 PM)
Email: info.nfdb@nic.in

A sub-scheme under the PMMSY to address structural
weaknesses in the fisheries sector through targeted
financial and technological interventions, facilitating
institutional reforms and supporting the long-term
transformation.

RN TN

( {5} https:/nfdb.gov.in/ @4 nfdbindia @) rfdbindia [ nfdbindia)

Pillar. No. 235, PVNR Express Highway, SVPNPA Post, Hyderabad - 5000



Seafood Expo Bharat 2025:
A landmark beginning for
India’s seafood industry

(SEB) 2025, organised by the Marine Products

Export Development Authority (MPEDA)
under the Ministry of Commerce & Industry,
Government of India, was held at the Chennai
Trade Centre from 1-3 July 2025. Conceived as
India's flagship seafood trade exhibition, the event
showcased the country’s strengths in seafood
exports, aquaculture innovation, processing
technologies, and value addition.

T he inaugural edition of Seafood Expo Bharat

SEB 2025 brought together stakeholders from
across the seafood value chain, including
exporters, importers, processors, equipment
manufacturers, aquaculture companies, cold
chain providers, government institutions, and
technical experts. The event served as a vibrant
platform for business networking, collaboration,
and knowledge exchange.

A key highlight was the Reverse Buyer Seller
Meet (RBSM), which attracted 47 international
buyers from 20 countries and facilitated over 800
structured B2B meetings with around 130 Indian
exporters, strengthening trade relationships and
enhancing the global visibility of Indian seafood
products. The enthusiastic participation and
positive feedback from buyers and exporters
reflected the growing confidence in India's
seafood industry.

The expo featured around 110 stalls from over
70 exhibitors showcasing advanced processing
equipment, packaging innovations, aquaculture
technologies, cold chain solutions, and value-

added seafood products. Live seafood kitchen
and tasting sessions, along with cooking
demonstrations, highlighted the quality and
versatility of Indian seafood.

Technical sessions brought together industry
leaders, researchers, policymakers, and
entrepreneurs to discuss global seafood trade
trends, sustainable aquaculture, seaweed
cultivation, food safety, traceability, climate
resilience, and value addition. The event also
hosted the grand finale of MPEDA's National
Skill Olympiad on Seafood Value Addition,
recognising excellence in seafood processing
and product development and highlighting
MPEDA's commitment to skill development within
the seafood industry.

SEB 2025 concluded successfully with
participation from over 2,700 delegates and
more than 1,000 visitors, firmly establishing
itself as a premier platform for the seafood
industry. Building on this success, Seafood Expo
Bharat 2026 returns with greater scale, wider
international participation, expanded exhibition
space, and enhanced business opportunities,
further strengthening India's position as a global
seafood powerhouse.

As the industry gathers once again at the
Chennai Trade Centre from 1-3 July 2026, SEB
2026 promises to create new opportunities for
trade, technology exchange, sustainability, and
investment, charting a stronger future for Indian
seafood on the global stage.
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ARNAV FISH INTERNATIONAL

Arnav group of companies is led by Mr.Manoj Kumar Sonkar,Managing Director/ Proprietor of this flourishing business With
25 years of expertise in the fish and fisheries products, he had a humble start in 2009 when he founded Arnav Fish international
and took it to the heights where today it stands due to his keen interest and vast knowledge in this business.

Located in the hub of aquaculture and Sea Corridor,i.e.; Andhra Pradesh, the company is engaged in processing and export of
chilled fish to Domestic as well as International markets.

The Factory is approved by the Marine Products Export Development Authority of India and Export- Inspection Agency to
International standards in terms of all working areas such as Labs, daily production maintaining quality etc.

ROHU FISH CATLA FISH TILAPIA FISH ROOPCHAND PANGASIUS
Corporate office Address : Company Address : Ph:+91 9848855699
#5-204,Ramalayam Street #2-32/1,singarajupalemroad +91 8106129908

Narayanapuram-534406 unguturu-534411,unguturu(M)
Unguturu(M)-534411 WestGodavari dist,Andhrapradesh,india.

WestGodavari dist,Andhrapradesh,india

’

email: arnavinternational@gmail.com Website : www.arnavfishinternational.com




Sri Mahalakshmi Hatcheries

Sai Balaji Hatcheries
Sri Varaha Mahalakshmi Hatcheries Pvt. Ltd.,

Rooted in Farmer Confidence.
Driven by Enduring Partnerships.

We sincerely thank our respected farmers
for their continued faith and support throughout
our journey of more than 30 Years.

Your trust has inspired us to consistently deliver
excellence and stand beside you at every step.
Our commitment remains unwavering in
producting High-Quality.

L VANNAMEI post larvae and providing
dependable support to the farming community
with honesty, dedication, and care.

Advancing Together for a Better Tomorrow

(6\' Mangamaripeta Village, Bheemili Beach Road,
= Visakhapatnam - 531 163

() Cell : 9849622666




Ahmed Foods & & leading processcr and exponier ol premium frozen fish and seafood from India, recagnized globally for quality,
consistoncy, and reliability. Backed by mote than 25 years of combined indusiry expertise, wa have buill a strong reputaion in
miarmnabonsl saafaod MaroHs thircuigh Qur SOt snt b LEvels gl and CLUB DM satislaction
Esfablished in 2011, Ahmed Foods has rapidly grown inlo a trusied global name in seafood processing and exports. We source
raw material directly from vessel owners, ensuring sbicl quality coniral from calch colleclion o final processing &l our modem
Imetlity, ODur procassing whit 1= certfied by MPEDA I ElA and operates under inismalionally recogninzed food salety and guality
systems inchuding 150 8301, 150 22000, and HACCRF, ¥e ane also inspected and centifed by rencwned sgances such as BIVALC,
5G5S, and COTECMNA,

AL Ahmed Foods, we believe in susiainable growth and responsible processing. Along with wiilizng skilked human resources and
mafural rescurces afficaenily, we sincily follow envinonmenial policies and ndustry standafds o maintain an eco-Triendly and
hygeRnic procassing anviranmenl

Ahmed Foods — Delivering Quality Seafood Worldwide.

Raju Malek Ismail Mansuri
lE!i'iEE_ [FOUNDER

Ahmed Foods

Frozen Seafood Processor And Exporter
www.ohmed foods.in

Plat 11081110, G.1.D.C. Estate Veraval - 382289, Gujarat India,
£ mhae uad - B oy + 81 9904856063 lsmal Mansuri / + 81 8825221249 Rlaju Malak




Understanding Green value chains: Building
a sustainable future for the fisheries sector

Devasena R., School of Sustainable Studies,

Xavier Institute of Management, Harirajpur, Puri, Odisha
Dr. Ram Mohan M.K.", The Marine Products Export Development Authority,

Kochi, Keralam

Introduction

The growing concerns over climate change,
environmental degradation, resource depletion,
and biodiversity loss have prompted nations to
adopt more sustainable models of economic
growth. Green value chains have emerged as an
effective approach by integrating environmental
considerations throughout a product’s life cycle,
from raw material procurement to production,
distribution, consumption, and disposal. These
chains promote resource efficiency, waste
minimisation, renewable energy use, and
ethical sourcing, thereby supporting sustainable
development while enhancing economic
competitiveness. The fisheries and aquaculture
sectors are particularly important in this context,
as they provide vital nutrition and livelihoods for
millions worldwide.

India, with approximately 8% of global fisheries
production and 3.9% of seafood exports,
has become a major player in this sector.
However, this rapid growth also raises concerns
regarding resource overexploitation, waste
generation, carbon emissions, and long-term
environmental sustainability. Responsible
consumption and production, as outlined in the
United Nations Sustainable Development Goal
12 (SDG 12), offer a pathway toward addressing
these challenges. By embracing “green value
chains”, the fisheries sector can contribute to
environmental conservation while ensuring
long-term economic resilience and social well-
being. This article aims to bring an outline on
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the steps that leads to make the value chain
greener.

The concept of Green value chains

A value chain encompasses all activities
involved in bringing a product from its initial
conception to its final use. Traditionally, value
chains have focused primarily on maximising
efficiency and profitability. However, growing
awareness of environmental challenges has led
to the evolution of green value chains, which
incorporate sustainability principles throughout
the entire chain.

A green value chain recognises that businesses
operate within and depend upon natural
ecosystems. Consequently, every participant
withinthe chain—including producers, suppliers,
manufacturers, transporters, distributors,
retailers, and consumers—shares responsibility
for minimising environmental impacts.

The objectives of green value chains include
reducing greenhouse gas emissions, improving
energy efficiency, conserving natural resources,
minimising waste generation, and promoting
environmentally sound technologies. Equally
important is the pursuit of social equity through
fair labour practices, community engagement,
and support for vulnerable populations.

The concept aligns closely with the Triple
Bottom Line framework, which emphasises three
interconnected dimensions of sustainability:



» People — ensuring social well-being, equity,
and improved livelihoods.

> Planet - protecting ecosystems and reducing
environmental degradation.

> Profit — maintaining economic viability and
long-term business success.

By integrating these dimensions, green value
chains seek to decouple economic growth from
environmental harm.

India’s fisheries sector: Opportunities and
responsibilities

The fisheries sector in India contributes
significantly to food security, employment
generation, export earnings, and rural

development. The expansion of aquaculture,
particularly shrimp farming, has accelerated
the country's emergence as a major seafood
exporter. However, adoption of unsustainable

practices and climate-related threats endanger
aquatic ecosystems. Adopting green value
chains can promote environmentally responsible
fisheries while ensuring long-term economic and
ecological sustainability.

Aligning fisheries with Sustainable
Development Goal 12

Sustainable Development Goal 12 focuses
on ensuring responsible consumption and
production patterns. The goal recognises that
economic progress cannot continue indefinitely
under resource-intensive and wasteful
production systems. Several objectives of SDG 12
are directly relevant to fisheries and aquaculture:

A. Reducing material footprints: Improving
resource efficiency reduces the amount of
energy, water, and raw materials required
throughout production processes. Efficient

Cast net fishing in Chilika lake, Odisha




Demonstration of Turtle Excluder Devices (TED)
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technologies and sustainable sourcing practices
help lower environmental impacts.

B. Minimising loss and waste: Large quantities of
seafood are lost during harvesting, processing,
storage, and distribution. Improved cold chains,
processing technologies, and consumer
awareness initiatives can significantly reduce
waste.

C. Environmentally sound waste management:
The fisheries sector generates substantial
quantities of organic waste and wastewater.
Proper treatment and recycling systems prevent
pollution while creating opportunities for value
addition.

D. Promoting circular economy principles:
Traditional linear economic models follow a
“take-make-dispose” approach. In contrast,
circular models prioritise reducing resource
use, reusing materials, and recycling waste into
valuable products.

These principles provide the foundation for
integrating sustainability into fisheries value chains.

Responsible sourcing and resource
sustainability

Resource sustainability and responsible sourcing
are quite important in making the value chain
greener. Regulations that support resource
sustainability, and the associated ecosystem,

Sneakers made out of Salmon skin (product
from Norway)

including the closed seasons, catch quotas,
gear regulations, protection of vulnerable
species etc. support the segment with long term
benefits. Habitat protection and coastal economy
empowerment initiatives also contribute to the
goals.

The fishery improvement programmes,
"SHAPHARI" certification and other certifications
in the aquaculture value chain, compliance of
fisheries to the US Marine Mammal Protection Act,
and initiatives in the implementation of the Turtle
Excluder Device (TED) need to be considered as
steps in the right direction that go along with the
concept. Climate resilience programmes in various
states related to livelihood aquaculture and rural,
especially women empowerment align with SGD 1
and SDG 5.

Circular economy and waste valorisation in
fisheries

One of the most promising aspects of green
value chains is the transformation of waste into
useful products. Rather than treating by-products
as liabilities, circular economy approaches
recognise their economic potential.

Seafood processing operations generate
considerable quantities of shells, bones, viscera,
scales, and other residues. These materials
can be utilised to produce a variety of value-
added products, including Chitin and chitosan
for pharmaceutical and biomedical applications,



Seaweed farming

biofertilizers from fish waste and seaweed,
animal feed ingredients, bioplastics, coatings
and packaging materials, Nutraceuticals and
dietary supplements etc. Fish skin is also used
now widely to make products like bags, wallets,
footwears etc. Few Indian entrepreneurs have
been making wallets and small bags using Tilapia
skin.

Marine plastic waste also presents opportunities
for innovation. Discarded fishing nets and
recovered plastics can be recycled into new
products, reducing pollution while supporting

Solar powered auto feeder

resource efficiency. By embracing waste
valorisation strategies, businesses can reduce
disposal costs, generate additional revenue
streams, and contribute to environmental
conservation.

Sustainable aquaculture practices

Aquaculture has become one of the fastest-
growing food production sectors globally.
However, sustainability considerations must
guide its continued expansion.

>» Integrated farming systems: Integrated
aqua-agricultural systems combine fish farming
with crop cultivation. Examples include rice-
fish farming and other integrated systems,
which enhance nutrient recycling and reduce
dependence on synthetic inputs. However,
such systems shall also ensure the safety of the
food produced by using proper inputs and post-
harvest handling.

Many of the aquaculture seed production systems
use wild broodstock. Use of domesticated
broodstock reduces dependence on wild stock,
supporting the resource replenishmentin the wild
population. There are success stories to highlight
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such as Salmon, trout, Tilapia and shrimps like
vannamei and Black Tiger.

>» Seaweed cultivation: Seaweed farming
represents an environmentally beneficial activity
that contributes to carbon sequestration besides
ensuring alternate livelihood for the coastal
folk. Seaweeds absorb carbon dioxide during
growth and require neither freshwater nor
chemical fertilizers. Studies indicate that farmed
Kappaphycus alvarezii can fix roughly 1.1-1.2
kg CO, per kg of dry biomass produced over a
typical cultivation cycle.

> Sustainable feed alternatives: Traditional
aquaculture feeds often rely heavily on fishmeal
derived from wild fisheries. Alternative protein
sources, including plant proteins, insect meals,
algae, and microbial proteins, reduce pressure
on marine ecosystems. Entrepreneurship in India
is slowly catching up to augment the production
of such alternate protein and nutrient sources.

> Cage culture systems: Cage farming utilises
natural water bodies while minimising land
requirements. The energy requirement on water
exchange is saved and facilitate better utilisation
of aquatic realms besides improved production
efficiency.

> Renewable energy adoption: Solar-powered
pumps, aerators, automatic feeders and
monitoring systems reduce dependence on

fossil fuels and lower operational emissions,
and associated costs. Al integration into
these components aids the smart aquaculture
management minimising human interference,
thereby improving biosecurity.

Collectively, these approaches strengthen the
environmental performance of aquaculture while
supporting productivity and profitability.

Green technologies in seafood processing and
transportation

Technological innovation plays a vital role in
advancing sustainable value chains in the
seafood processing and marketing.

> Energy-efficient refrigeration: The adoption of
carbon dioxide-based refrigeration systems than
ammonia can improve energy efficiency while
reducing environmental impacts associated with
conventional refrigerants.

» Advanced wastewater treatment: Modern
effluent treatment technologies enable reuse of
90% of the treated effluent and can be set up
in a limited space, aiding recycling and space
constraints.

> Renewable energy systems: Renewable
energy installations provide long-term economic
and environmental benefits by lowering
electricity costs and reducing greenhouse gas
emissions. Other alternate renewable energy



resources may also be tapped to reduce the
dependence on fossil fuels. The heat removed
while chilling or freezing shall be used for heating
purpose elsewhere, rather than allowing it to get
dissipated to the environment.

Green shipping and ports: Transportation
contributes substantially to the seafood sector's
carbon footprint. Sustainable port initiatives,
renewable energy integration, and alternative
fuels such as green hydrogen can support
decarbonisation efforts.

Ports like V.O. Chidambaranar Port in Tuticorin,
Tamil Nadu has brought in quite a number
of initiatives to implement the “Green Port”
guidelines. Cochin International Airport and the
new Mangalore Port has achieved 100% solar
power integration. The ‘Harit Sagar’' guidelines
(2023) covering port decarbonisation by the
Ministry of Ports maintains that all Ports shall
achieve more than 20 percent reduction in
energy consumption / ton of cargo by 2030.
The guidelines propose a carbon credit scheme
to reward ports meeting greenhouse gas (GHG)
intensity targets (30% by 2030 and 70% by
2047). India's National Green Hydrogen Mission
also stimulates green hydrogen hubs near
industrial and port clusters.

Responsible consumption and consumer
participation

Consumers play an increasingly influential role
in shaping production practices through their
purchasing decisions. Growing awareness
regarding environmental and social issues has
led many consumers to seek seafood products
that are sustainably sourced and ethically
produced. Certification programmes and eco-
labels provide important information regarding
production standards and traceability.

Responsible consumption practices also include
supporting local and seasonal fisheries, reducing
household food waste, verifying product
labelling and origin and encouraging businesses
committed to sustainability. Consumer advocacy

creates market incentives that encourage
producers and retailers to adopt greener
practices.

Challenges to implementing Green value
chains

> Despite their advantages, green value chains
face severalimplementation challenges. The high
initial costs associated with renewable energy
systems, advanced treatment technologies,
and automated equipment can discourage
investment. Smaller enterprises often encounter
difficulties accessing financial resources and
technical expertise.

> Resistance to organisational change represents
another obstacle. Businesses may hesitate to
replace existing systems due to concerns about
operational disruptions or uncertain economic
returns. Most of the times, the premium price
paid by an end user does not percolate to the
producer level, discouraging him to lose interest
in sustaining.

» Awareness gaps among producers,
processors, and consumers can further limit
adoption rates. In many cases, stakeholders may
underestimate the long-term benefits associated
with sustainability investments.

> Policy inconsistencies, inadequate
infrastructure, and limited access to training
programmes also hinder progress.

Addressing these barriers requires coordinated
action involving governments, industries,
academic institutions, financial organisations,
and civil society.

Strategies for advancing Green value chains

Handholding by the Government, policy makers
and the public is very critical in carrying forward
to enhance the Green value chains. Governments
may continue to support investments in research
and development for innovation to facilitate the
emergence of cost-effective green technologies.
Support for startups engaged in waste-to-wealth




innovations can stimulate entrepreneurship and
generate employment opportunities.

Capacity-building initiatives  are  equally
important. Training programmes can enhance
awareness regarding sustainable practices and
equip stakeholders with the skills needed to
implement them effectively. Collaboration across
sectors should be strengthened to promote
knowledge sharing and partnerships.

Finally, integrating sustainability considerations
into educational curricula and public awareness
campaigns can foster a culture of responsible
consumption and environmental stewardship.

Conclusion

Green value chains represent a transformative
approach to achieving sustainability within the
fisheries sector. By integrating environmental
considerations  throughout production and
consumption systems, they provide opportunities
to reduce ecological impacts while enhancing
economic performance and social well-being.

India’s prominence in fisheries production and
trade places it in a unique position to demonstrate
how sustainability and economic growth can
coexist. Protecting marine ecosystems, improving
livelihoods, ensuring food security, and combating
climate change require collective action from
governments, businesses, communities, and
consumers. Through circular economy initiatives,
renewable energy adoption, technological
innovation, responsible aquaculture practices,
and informed consumer choices, the country can
strengthen the resilience and competitiveness of
its seafood industry.

The transition toward green value chains is not
without challenges. Nevertheless, the long-
term benefits far outweigh the initial costs. The
future of the blue economy depends upon our
willingness to embrace responsibility, innovation,
and sustainability. By doing so, we can ensure
that fisheries continue to nourish both people
and the planet for generations to come.

“The future is circular. The horizon is blue. The
responsibility is ours.”
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The MSC is widely recognized for setting the world's most credible standards

for sustainable fishing and seafood.

The Marine Stewardship Council (MSC) is a global
nonprofit organization established to protect the last
maijor food resource that is truly wild: seafood. The
MSC works with fisheries, supermarkets, restaurants,
and other supply chain companies to change the way
the oceans are fished, address food fraud, and make
it simple for consumers to purchase sustainable,
traceable, wild seafood.

The MISC Fisheries Standard was developed
and continues to be updated in collaboration with
scientists, academics, and other international
stakeholders. The program is voluntary and open
to all wild-capture fisheries.

As agents of change, MISC certified sustainable
fisheries are contributing to the long term health of
the world’s oceans. These fisheries ensure that fish
are caught in a way that allows fish populations and
the ecosystems on which they depend to remain
healthy and productive.

Only seafood from fisheries that meet the MISC’s
strict standard for environmental sustainability
can be sold with the blue MISC ecolabel. To ensure
that MSC labeled seafood can

be traced back to a certified %
sustainable fishery, MISC also

sets a standard for Chain of %
Custody (CoC). E

msc.org | info@msc.org

Choose MSC to:
@ Support fishermen and local livelihoods
@ Promote assurance in the seafood supply chain
@ Combat food fraud, mislabelling
and greenwashing
© Ensure an ocean teeming with life so that
future generations can enjoy seafood

MSC is also helping more fisheries move towards
sustainability through our Improvement Program,
Ocean Stewardship Fund and improvement tools.

Numerous fisheries in Kerala, Karnataka, Goa, Tamil
Nadu and Orissa are on their journey towards MSC
certification, including deep-sea shrimp, squid and
octopus, blue swimming and mud crabs, lake clams,
threadfin bream and others.

In 2014 the Ashtamudi Lake clam fishery became
the first fishery in India to achieve MSC certification
(withdrawn 2019). Thanks to renewed market
demand, the fishery aims to re-enter the MSC
program by 2027.

MSC Global Headquarters
Marine House, 1 Snow Hill, London, EC1A 2DH

MSC India Office

6th Floor, ‘Ruby Plaza’, TC 15/54(8),
Vellayambalam-Sasthamangalam Road,
Thiruvananthapuram, 695010, Kerala State, India

Contact: Dr Ranjit Suseelan: Head of MSC India
ranjit.suseelan@msc.org | +91 9846268609
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Mud crab farming in Andhra Pradesh:
Present status and growth potential
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Introduction

Mud crabs, especially the giant green mud crab
(Scylla serrata), are rapidly emerging as one
of the most profitable and resilient aquaculture
enterprises in coastal India, particularly in Andhra
Pradesh. With increasing domestic demand,
premium export value, and the unique ability to
withstand live transport, mud crabs offer farmers
a lucrative, low-risk alternative to conventional
shrimp culture.

Two farming models dominate the industry:
the grow-out system, where juvenile crabs are
reared for 3-5 months to market size, and the
highly popular crab fattening system, which
converts low-value soft-shell "water crabs" into
premium hard-shell crabs within just 15-45 days,
delivering quick returns on investment. Modern
technologies such as Recirculating Aquaculture
Systems (RAS), one-crab-one-box culture and
vertical rack farming are further revolutionising
production by preventing cannibalism, improving
survival and maximising output from limited
space.

Success in mud crab farming depends on
maintaining excellent water quality and following
precise feeding practices. Farmers should
maintain dissolved oxygen above 5 mg/L, pH
between 7.5 and 8.5, salinity between 15 and
25 ppt, and temperatures between 28°C and
33°C. As nocturnal predators, mud crabs feed
most actively at night and require daily feeding at
5-10% of body weight using trash fish, molluscs,

*Corresponding author email: rammohanraokkd@gmail.com

or formulated pellets. Feeding trays help monitor
consumption and minimise waste. As demand
continues to rise, the future of the industry lies
in replacing dependence on wild seed with
reliable hatchery-produced juveniles, ensuring
a sustainable, biosecure and scalable supply
chain.

Challenges

Despite its strong potential, mud crab farming
faces several challenges. A major constraint is
the dependence on wild seed, which reiterates
the need for the establishment of mud crab
hatcheries in the country.

Disease outbreaks like that by Mud Crab
Reo-Virus (MCRV) affects some farming
areas. Symptoms include weakness, poor
feeding, discolouration, slow movement, and
organ damage. Strong biosecurity, hatchery
certification, disease surveillance, quarantine
systems and compartment-based farming
methods are necessary to reduce disease
occurrence.

Cannibalism, especially during moulting, is a
common biological problem in mud crab farming,
and causes direct mortality and financial loss.
Cannibalism can be prevented by providing
shelters, grading by size, adequate feeding and
individual box culture.

Feed sustainability is another concern.
Dependence on trash fish increases pressure on



marine resources and may pollute pond water.
Future growth of the industry requires affordable
formulated feeds based on fishery by-products,
plant proteins, insect meal, or other sustainable
ingredients.

Marketing and trade also present challenges.
Farmers often depend on middlemen who
control prices. Live transport mortality, poor
handling systems, high freight costs, seasonal
price fluctuations and limited cold chain facilities
reduce profitability.

Climate changes, viz., cyclones, floods, salinity
changes, heat stress, and rising temperatures,
can seriously affect crab health, production, and
farmers' livelihoods.

Export opportunities

Mud crabs have excellent export potential due
to their high market value, superior meat quality
and ability to be transported alive. Demand
is strongest in China, Hong Kong, Singapore,
Japan, Malaysia and Thailand, where live hard-
shell crabs fetch premium prices. Farmers can
earn attractive returns through both grow-out and
fattening systems, especially by producing large,
healthy crabs for export markets. With expanding
hatchery seed production, improved live transport
systems and modern farming technologies, mud
crab culture is emerging as a promising export-
oriented aquaculture enterprise for coastal states
such as Andhra Pradesh.

Andhra Pradesh - Future hub of mud crab
farming

Among all Indian states, Andhra Pradesh has
exceptional potential for commercial mud crab
farming. The state is already India's leader in
aquaculture, especially shrimp farming and
possesses vast brackish water resources,
hatcheries, feed mills, processing plants, export
networks, cold storages and experienced farmers.
This strong aquaculture sector provides an ideal
platform for the rapid expansion of mud crab
farming. In Andhra Pradesh, the major mud crab
farming areas are located in the East Godavari,
West Godavari, Krishna, Guntur districts.

At present, the area under mud crab culture in
Andhra Pradesh is estimated at around 2,000
hectares, mostly under small-scale farming,
seasonal fattening, and integrated systems with
shrimp ponds. Estimated annual production
from mud crab farming and fattening (excluding
capture fisheries) is around 2,000 tonnes.

A major advantage for Andhra Pradesh is the
availability of thousands of idle, seasonal or low-
performing shrimp ponds that can be converted
into profitable mud crab fattening, grow-out
farming systems. This allows farmers to diversify
income, reduce dependence on shrimp alone
and utilise existing pond infrastructure with
minor modifications. Mud crabs fetch premium
prices ranging from Rs. 400 to Rs. 1,200 per kg
depending on size, season and demand. India’s
mud crab export trade is estimated at around
Rs. 850 crore, showing strong domestic and
international demand.

Konaseema district in Andhra Pradesh has
special potential because of its canals, creeks,
estuaries, mangrove-linked ecosystems and
underutilised ponds. Katrenikona Mandal already
has fishermen families engaged in crab farming
and fattening in near-shore sandy ponds that
receive tidal seawater naturally. However,
constraints such as poor seed supply, closure of
seamouths, lack of electricity and dependence on
diesel pumps, weak feed technology and poorly
organised marketing need to be addressed.

The future growth of mud crab farming in Andhra
Pradesh can be accelerated through hatchery
development, quality seed supply, farmer
training, low-cost feed development, one-crab-
one-box systems, cage culture, soft-shell crab
farming, RAS technology, improved live transport
systems, value-added processing, export
branding, and SHG-based enterprises.

Mud crab farming cluster

Andhra Pradesh has developed a cluster-
based mud crab farming/fattening model that
integrates production, fattening, and export




activities. The Godavari Delta (Konaseema and
Kakinada) serves as the main grow-out farming
region, where hatchery-produced crablets are
reared to premium market sizes. The Krishna to
Bapatla region specialises in short-duration crab
fattening, converting low-value soft-shell crabs
into high-value marketable crabs within a few
weeks. Nellore and Visakhapatnam function as
key logistics and export hubs, providing grading,
packing, live transport and export facilities for
international markets. Together, these clusters
establish an integrated value chain from seed
production to export, positioning Andhra Pradesh
as a premier hub for sustainable mud crab
farming and live crab exports.

The Government of India is promoting a cluster-
based development approach by identifying
suitable regions for specific aquaculture
activities, and mud crab farming deserves
special priority under this strategy. In this regard,
Dr. B.R. Ambedkar Konaseema District of Andhra
Pradesh is highly suitable for development as a
dedicated Mud Crab Farming Cluster because
of its rich brackish water resources, mangrove
ecosystems, tidal canals, estuaries, underutilised
ponds, and favourable coastal climate. With
support from the Government of India through
MPEDA, NFDB, and the PMMSY framework, the
cluster can promote the scientific farming of mud
crabs (Scylla spp.) as a high-value, sustainable
aquaculture enterprise. This model can provide
an alternative livelihood for fishermen, small
farmers, rural youth and SHG women, while
reducing overdependence on shrimp farming.
Key interventions include establishing hatcheries
and nurseries for quality seed supply, training
farmers in best management practices, adopting
the aforementioned advanced technologies and
infrastructure development. These initiatives
can create rural employment, enhance farmer
incomes, empower women, promote sustainable
aquaculture and boost exports of premium mud
crab products. Given its immense potential, there
is an urgent need to declare Dr. B.R. Ambedkar
Konaseema District as a dedicated Crab Export
Hub.

Box farming of mud crab

Advantages of cluster-based mud crab
farming

The cluster-based approach enhances the
efficiency, profitability, and sustainability of mud
crab farming in Andhra Pradesh by promoting
integrated production, technology adoption and
market linkages. The main advantages are:

> Better prices and market access through direct
linkages with exporters and premium markets.
>» Efficient value chain integration connecting
hatcheries, nurseries, farms, fattening units and
exporters. This will strengthen Andhra Pradesh's
position in the international live mud crab trade.
» Cluster-based development facilitates the
rapid dissemination and adoption of innovations
such as recirculating aquaculture systems (RAS),
soft-shell crab production, biosecure nursery

management and other improved farming
practices.
» Lower production costs through shared

infrastructure, inputs and services.

» Enhanced export competitiveness through
quality assurance, traceability, and consistent
supply.

Conclusion

Mud crab farming can become a profitable
and sustainable sector of the blue economy in
Andhra Pradesh. Many shrimp farms in coastal
areas are abandoned due to recurring diseases
and converting them back to farmland is difficult.
Using these ponds for mud crab farming is a
practical solution. Mud crab culture can generate
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employment, exports, income and coastal
development. Challenges such as disease, seed
dependence, cannibalism, and marketing gaps
can be addressed through technological and
policy support. With its long coastline, estuaries,
skilled farmers and seafood sector, Andhra
Pradesh is well placed to lead this growth.
Developing Konaseema as a Mud Crab Farming
Cluster can make it a model hub for sustainable
aquaculture, rural livelihoods, and export-led
growth in the blue economy. The time is ripe now.
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Frozen Seafood - Bhimavaram, India

PREMIUM WHITELEG SHRIMP

Frozen

Shrimp, Export Grade

Farm-fresh Penaeus vannamei sourced from the brackish waters of coastal
Andhra Pradesh, processed and individually quick-frozen to lock in freshness —
delivered worldwide to the highest food-safety standards.

1000+ 100% 03
ANNUAL CAPACITY / YEAR VANNAMEI WHITELEG EXPORT REGIONS SERVED
PRODUCT RANGE
Head-On, Shell-On
HOSO . ) ) . .
Whole shrimp with head and shell intact — premium presentation grade.
Headless, Shell-On
HLSO
Head removed, shell retained — versatile foodservice favourite.
PD Peeled & Deveined - Tail-On / Tail-Off
Fully peeled and deveined, ready-to-cook convenience format.
Peeled, Undeveined
PUD

Peeled with vein retained — ideal for value processing.

BLOCK Block Frozen & Individually Quick Frozen

/1QF Both freezing methods available across all cuts and counts.

AVAILABLE COUNT SIZES (PER LB)

U/15 11/15 16/20 21/25 26/30 31/40 41/50

51/60 61/70 71/90 91/110 110/130

EXPORT MARKETS

Vietnam
Bulk & reprocessing trade

China

Retail & foodservice

Middle East
GCC distribution &§ HORECA

006

@® Traceable Sourcing ® Cold-Chain Integrity
Direct from registered coastal farms. —-18°C maintained, farm to port.
® Custom Glazing & Packing ® Reliable Volumes
Buyer-specific specs & labels. Consistent year-round supply.

MPEDA REGISTERED EXPORTER

Marine Products Export

IQF

& BLOCK FROZEN LINES

OUR PRODUCT

Development Authority - Govt. of India
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Sajil V Saji +91 90303 23666 Whiteleg Vannamei - Frozen
Sajeev Kumar +91 90303 28666 Worldwide shipping & documentation

WINTER EXPORTS

Bhimavaram, West Godavari
Andhra Pradesh, India



Sustainable seafood certification

scenario in India

Dr. Mangesh M. Shirdhankar”, Retired Professor & Head

Dr. Vineetha Aravind, MSC Certified Auditor

Mr. Mangesh Gawde, MPEDA
Mr. Atul Sathe, MPEDA

India's seafood exports reached to the tune of
%72,325.82 crore in the financial year 2025-26.
India has set a target of exporting seafood worth
21,00,000 crore by the year 2030. At the same
time, there is a growing demand from the export
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Seafood Watch
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Fig. 1: Sustainable seafood labels

market for sustainable seafood. This puts India,
an exporting country, in a position to go for
sustainability certifications. India obtained Marine
Stewardship Council (MSC) certification for the
Ashtamudi short-neck clam in 2014, but the
certification was suspended in 2020. The Marine
Stewardship Council cites a delay in the audit
schedule due to unforeseen circumstances as
the reason for the fishery suspension. Currently,
there are no certified fisheries in India. In the past
few years, Indian seafood processors have come
forward and undertaken Fishery Improvement
Projects (FIPs) to obtain sustainable seafood
certificates for many commercially important
species. Yet the process is slow to progress as
challenges are many. The certification process
involves three principles: sustainable fish stocks,
minimal environmental impact, and effective
management. Successful certification requires
the involvement of different stakeholders such
as fishers, Government (Central Department of
Fisheries, State Department of Fisheries, Marine
Product Export Development Authority, Export
Inspection Council), Industry (Seafood processor,
entity in chain of custody in distribution of fish
catch), NGOs (Sustainable Seafood Network
of India, World Wide Fund for Nature), Fishery
experts and Academia (research institutes,
academic institutes/universities). The decision
of the Department of Fisheries, Government
of India, to develop the National Framework on
Traceability in Fisheries and Aquaculture in 2025
is the first step towards a sustainable seafood
certification process and is widely appreciated.

*Corresponding author email: mangeshmshirdhankar@gmail.com




The world's seafood lovers prefer their seafood
to come from sustainable sources. Now, let's
understand what is meant by sustainable
seafood. Sustainable seafood is fish or shellfish
captured from nature or cultured through
farming, which ensures an uninterrupted supply
of species captured or cultured in the presentand
future period with minimum negative impact on
the environment from where it was captured or

Criteria not fulfilled

cultured, as well as supporting the communities
involved in the capture or culture of the species.
Understanding this, the next question is how
sustainability is ensured. Sustainability is ensured
through ecolabelling certifications. They are
formal recognitions awarded to fishing or farming
and typically appear as logos or wordmarks on
seafood packaging or labels. Organisations
like the Marine Stewardship Council (MSC),

Fulfilled Criteria

Seafood

Sustainability
Certificate

Fig. 2: Schematic diagram of the steps involved in seafood certification




Aqguaculture Stewardship Council (ASC), Best
Aqguaculture Practices (BAP), National Oceanic
and  Atmospheric  Administration  (NOAA),
SHAPHARI, and Monterey Bay's Seafood Watch
Program are a few representative certificates
issued to seafood for sustainability (Fig. 1).

Steps involved in the seafood certification
procedure

Before acquiring a seafood sustainability
certificate for any fishery or farm, the fishery
or farm must follow many steps set by the
government or a private certifying agency. The
steps to be followed vary as per the procedures
set by the certifying organisation (Fig. 2).

The sustainable seafood certification is a
rigorous process that involves the following
steps: ldentification of the fishery, Pre-
assessment, FIP Action Plan Development, FIP
Launching, FIP Implementation, Improvement
in Practice/Management, and Improvement in
water. Pre-assessment of the fishery is followed
by preparation of an action plan for the Fishery
Improvement Project (FIP) and is to be uploaded
on a website for third-party review and
publication. For the successful completion of
FIP and entry into full certification, many steps
will be detailed in the FIP action plan. The fish
stock status has to be assessed, and reference
points for management have to be set by the
research organisation. The impact of fisheries
on the environment has to be measured,
and ways to reduce the impact be devised.
These have to be incorporated into a fishery-
specific management plan (FMP) and same
to be implemented, enforced and monitored
on the ground by the state Department of
Fisheries. Further, ReALCRaft data of the Unit of
Assessment (UoA) from the State Department of
Fisheries is required for traceability. In addition
to this, social responsibility declarations from
the government, exporters and fishers are
required to ensure the rights of fishers. Thus,
the process of sustainable seafood certification
involves many stakeholders, and they must
work hand in hand.

To obtain the sustainable seafood certification
tasks such as initial & continuous evaluation of
stock status, preparing harvest control rules and
harvest strategy for the target species, reduction
of bycatch and juveniles by improving selectivity,
monitoring of discards of bycatch as well as
impact of fishery on Endangered, Threatened,
Protected (ETP), evaluation of impact of fishery
on habitats & ETP benthos and ecosystem
modelling are to be completed as per the FIP
action plan. The seafood processors interested
in obtaining sustainable seafood certification
are dependent on the research and academic
institutes in the country to undertake research
on these aspects as per the FIP action plan.
Implementation of these projects requires huge
amounts of funds on project components such
as human resources (Senior Research Fellow &
Young Professional), sample procurement, travel,
contingencies and institutional charges.

Issues faced by seafood processors/exporters
in the procurement of certification

1. Availability of ReALCRaft data to the seafood
processor: The ReALCRaft data is available
on the National Portal of ReALCRaft and is the
domain of the Department of Fisheries. This is
required for traceability. The same needs to be
made available easily to seafood exporters as
and when required.

2. Social Responsibility certificate: The legal
issues concerning crew members working on
fishing vessels are not governed by the state's
Labour Law or the state Department of Fisheries.
The authority responsible for issuing Social
Responsibility certificates is unclear.

3. 24x7 Fisher Assistance cell: Most of the
maritime state Departments of Fisheries have not
established a Fisher Assistance cell on a 24x7
basis, while the availability of a 24x7 Fisher
Assistance cell for fishers is a basic requirement
for certification organisations.

4. Availability of regular fish stock assessments
and allied information: It is required to develop



a system for continuous assessment of fish
stocks of species in India's export basket, and
the same needs to be made available to seafood
processors at reasonable charges.

5. Availability of Fisheries Management Plan:
Fisheries Management Plan of all the maritime
states for major gears and species, at least in the
export basket, has to be prepared by research
institutes and be suggested to the respective
State Fisheries Departments.

6. Independent enforcement units in all
the maritime states of India for effective
management: Independent enforcement cells
are not available in most of the maritime states
of India for effective management of fish stocks
and are required to be established as early as
possible.

Fishery Improvement Project in India
Short-neck clam (Paphia malabarica) from the
Ashtamudi estuary was the only MSC-certified
stock in India. At present, MSC has suspended
the certificate since 15.01.2020. Other than this,
none of the fisheries in India are certified by the
MSC. A total of nine FIP's are published on the
Fishery Progress site to procure MSC sustainable
seafood certification, of which two are inactive
(Table 1).

Sl. No. | FIP Name Status
1 India threadfin bream - trawl Inactive
9 India unicorn leatherjacket filefish Active
- trawl

8 India Palk Bay flower shrimp - traw! | Inactive

4 India Kerala shrimp and Active
cephalopods - trawl

5 Ind.|a Palk Bay blue swimming crab Active
- gillnet

6 India Kerala deep-sea shrimp - Active
traw|

7 India grouper - gillnet and trawl Active

8 PROSPECTIVE India Karnataka Active
State Small Pelagics Purse Seine

9 India Karnataka squid - trawl Active

Table 1: List of FIPs published on the Fishery Progress site

Way forward

Worldwide, almost 229 fisheries are MSC
certified, 25 are in improvement programs,
44 are in assessment, and 24 are suspended.
In India, none of the fisheries is certified;
seven are in the assessment process, and
one is suspended. Rising environmental
concerns, regulatory enforcement, and shifting
consumer preferences are driving the growth
of sustainable seafood. Buyers now demand
traceable, certified products with transparent
supply chains. The Global Sustainable Seafood
Market was valued at USD 13,120.62 million in
2018, reached USD 19,581.99 million in 2024,
and is projected to hit USD 33,340.50 million by
2032, expanding at a 40% Compound Annual
Growth Rate (CAGR), driven by certification-
led sourcing and regulatory alignment. Modern
consumers demand visibility into where and
how seafood is sourced. Health-conscious
buyers prioritise traceable products with
clear environmental and social credentials.
Eco-labels like MSC, ASC and Fair Trade
provide recognisable assurance. Credence
market surveys show a high willingness to
pay more for certified, responsibly sourced
seafood. Retailers respond by stocking verified
products and promoting them through digital
and physical campaigns. This transparency
creates accountability across the supply chain.
Market education campaigns continue to
shift preferences toward sustainable options.
It helps bridge knowledge gaps and builds
loyalty. The Global Sustainable Seafood Market
is increasingly shaped by this buyer-driven
dynamic. Currently, India has no certified
stock. In India, the initiative for certification
is taken up by the processors for the fishery
stock they are interested in. It is essential that
all stakeholders in this industry come together
and work hand in hand to obtain sustainability
certification for the Indian Fishery stocks in
the export basket. The Government of India
also needs to encourage by providing single-
window clearance for all activities involved in
the certification process for fishery stocks.
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Decent work in the aquaculture sector:
Global best practices and pathways for India

Mr. Elvis Beytullayev, Senior Agri-Food Sector Specialist,
Ms. Alessandra Scomazzon, JPO, Rural Economy Sectors, Labour Governance and

Sectoral Policies Department, ILO Geneva and

Ms. Sudipta Bhadra®, Senior Programme Officer, ILO Decent Work Team for South Asia and

Country for India

Aquaculture: A sector of increasing global
significance

Aquaculture accounts for more than half of all fish
consumed by humans globally. In recent years,
the sector has grown rapidly, with Asia leading
this expansion. Eleven of the world's 15 largest
aquaculture producers are located in Asia, which
accounts for 92% of global production. The sector
provides direct employment to more than 22 million
people worldwide, most of them in Asia. As an
important source of indirect jobs across the supply
chain, aquaculture-related activities are estimated to
sustain some 56 million livelihoods.

Despite its growing contribution to economic
development, employment, food security and
nutrition, the sector continues to face significant
decent work deficits alongside other important
social and environmental challenges. Addressing
these deficits is key to strengthening the
industry’s efficiency, inclusiveness, resilience and
sustainability, and to harnessing its full potential for
decent employment creation and economic growth.
As the world's second largest aquaculture producer
and exporter, India is a critical arena for translating
the sector's potential into a source of productive
employment and decent work.

International labour standards addressing
conditions of work across the seafood supply
chain

The ILO's body of international labour standards
— Conventions, Protocols and Recommendations

*Corresponding author email: bhadra@ilo.org

— constitutes the global normative framework for
decent work. These standards apply across the full
seafood supply chain, from hatchery and grow-out
operations to processing, packaging and export.
Their effective implementation is a legal obligation
for ratifying States and, in view of the emerging
due diligence legislation, an essential condition for
access to many international markets. It is also an
essential means of ensuring the well-being of the
workers on whom the sector relies.

In many developing countries, the aquaculture
supply chain is characterised by the prevalence of
informality; low and insecure wages and incomes;
poor working conditions; and a lack of social
and labour protections, including limited access
to fundamental rights to organise and bargain
collectively and to be free from forced labour, child
labour, and discrimination. For instance, a regional
survey conducted by the ILO within the framework
of the EU-funded Ship to Shore Rights South-East
Asia programme revealed persistent gaps in working
conditions among workers in the fishing and seafood
processing sectors, most of whom are migrants, in
several countries across Asia. This highlighted the
need to ratify and effectively implement relevant
international labour standards, especially those
relating to recruitment and forced labour.

Occupational safety and health: Aquaculture
workers are exposed to multiple Occupational Safety
and Health (OSH) hazards with short- and long-term
consequences. Underdeveloped OSH management



systems and weaker regulatory frameworks,
particularly in the informal economy, exacerbate the
challenge. While in recent years many aquaculture-
producing countries in Asia have taken important
steps to establish stronger legal frameworks on
OSH, important gaps remain. None has ratified the
Safety and Health in Agriculture Convention, 2001
(No. 184) or the Labour Inspection (Agriculture)
Convention, 1969 (No. 129), which is one of the four
ILO governance (priority) Conventions; and only a
few have ratified instruments related to workers’
compensation. In 2022, the International Labour
Conference recognised the Occupational Safety
and Health Convention, 1981 (No. 155) and the
Promotional Framework for Occupational Safety and
Health Convention, 2006 (No. 187) as fundamental
Conventions, recognising workplace safety and
health as a core labour right. The inclusion of safety
and health within the framework of fundamental
principles and rights at work means that it is no
longer merely a policy option but an essential right
to which every worker is entitled.

Non-discrimination and women's empowerment:
Women constitute a significant proportion of the
aquaculture workforce, especially in processing,
but are underrepresented in higher-skilled positions.
While the development of commercial aquaculture
has contributed to closing labour force participation
gaps, women continue to be disproportionately
engaged in labour-intensive and low-paid jobs,
which are often marked by discrimination, informal
employment arrangements, and limited social
and labour protection. This reflects persistent
barriers to equal access to skills development,
career progression and higher-value employment
opportunities. The Equal Remuneration Convention,
1951 (No. 100), the Discrimination (Employment
and Occupation) Convention, 1958 (No. 111) and
the Violence and Harassment Convention, 2019
(No. 190) establish the normative foundation for
equal treatment for women and men, including
the principle of equal opportunity for employment,
equal pay for work of equal value, and a world
of work free from violence and harassment.
Discrimination perpetuates inequalities, undermines
social cohesion and wastes human talent, with

detrimental effects on productivity and economic
growth. Targeted policies and proactive measures
are therefore needed to target groups of workers
who may be particularly vulnerable to discrimination
based on their race, colour, sex, religion, political
opinion, national extraction or social origin.

Child labour and forced labour: Of the 138 million
children in child labour worldwide, 83.4 million or 61%
are in the wider agricultural sector, which includes
aquaculture. In informal, small-scale operations,
children may be found collecting fish fry and seeds;
building, cleaning, or maintaining gear or facilities;
feeding and harvesting fish; applying fertilisers;
processing and packaging; loading and unloading fish
for transport; shovelling ice; and guarding premises.
Poverty, the absence of decent work opportunities
for adults and inadequate access to education are
the main causes. Sociocultural norms that normalise
child labour exacerbate the challenge.

Given its labour-intensive nature, aquaculture
production in many developing countries relies
on low-cost labour, increasing the risks of labour
standards violations. Over the past years, reports
have highlighted concerns regarding working
conditions in shrimp farms and processing facilities
across  several major aquaculture-producing
countries, including risks of forced labour.
Sustainably addressing these issues requires
effective domestication and implementation of
core ILO conventions, including the Forced Labour
Convention, 1930 (No. 29) and its Protocol of 2014,
as well as other relevant ILO standards, and robust
due diligence across supply chains.

Freedom of association, social dialogue and
collective bargaining: In addition to its status as a
fundamental human right, freedom of association
and collective bargaining is considered as an
enabling right that enables individuals to access
other civil, political, economic, and social rights.
Yet in aquaculture, only a small number of workers
are trade union members, and casual, temporary
and migrant workers frequently face barriers to
organising. Limited organisation and the absence
of well-functioning sectoral social dialogue



mechanisms prevent workers from influencing
the decisions that affect their working and living
conditions. As is the case in many other countries,
union density is relatively higher among skilled
workers than among their low-skilled or unskilled
counterparts in India. The Freedom of Association
and Protection of the Right to Organise Convention,
1948 (No. 87) and the Right to Organise and
Collective Bargaining Convention, 1949 (No. 98)
establish the normative basis for effective social
dialogue across all sectors. Importantly, India ratified
the Right of Association (Agriculture) Convention,
1921 (No. 1) and the Rural Workers' Organisations
Convention, 1975 (No. 141), instruments addressing
the subject in the wider agricultural sector, on 11 May
1923, the very day the former entered into force, and
on 18 August 1977, several months before the latter
entered into force.

Informality: In many countries, the aquaculture
sector is characterised by the increasing
casualisation of waged labour, outsourcing and the
prevalence of informal, seasonal and temporary
work arrangements. Workers engaged on a
long-term casual basis often have limited or no
entitlement to annual leave, notice of termination, or
redundancy pay, and may be legally excluded from,
or practically unable to access, social protection
systems. Women are disproportionately represented
in these precarious roles.

Global ILO policy frameworks on aquaculture

The ILO has developed a number of policy tools
to support the promotion of decent work in the
aquaculture and broader agri-food sector. These
provide governments, employers and workers with
practical frameworks for addressing the decent
work challenges across the seafood value chain.

Policy Guidelines for the Promotion of Decent
Work in the Agri-food Sector, adopted in May
2023, are the first reference tool and technical
guidance document on employment and labour
issues in the agri-food sector, encompassing the
four pillars of the Decent Work Agenda, agreed
internationally  through tripartite  negotiations.
The document provides guidance in the form of

actionable recommendations for those engaged in
the design and implementation of employment and
labour policies and measures in the agri-food sector.

Code of Practice on Safety and Health in
Aquaculture covers general provisions related to
OSH in aquaculture, including the OSH-related
duties, rights and responsibilities of the sectoral
actors, as well as guidance on OSH management
systems and organisation; reporting, recording and
notification of work-related injuries and diseases;
personal protective equipment; welfare; and labour
protection. It also provides technical guidance on
such sector-specific OSH issues as chemicals,
biological hazards, noise and vibration, and the
safety of aquaculture installations and equipment.
Indian experts were among the government and
employer groups that participated in this meeting.

Policy guidance on the elimination of child labour
in fisheries and aquaculture, developed jointly by
ILO and the Food and Agriculture Organisation of
the United Nations in 2025, offers a framework for
governments, industry, employers' and workers'
organisations, communities and international
partners to translate international commitments
into practical measures. The document highlights
the need for integrated strategies that combine
prevention, protection and sustainable alternatives.

From principles to practices: The ILO
experience in Asia

The ILO’s work in Asia illustrates how the principles
enshrined in international labour standards can
be translated into concrete action through policy
reform, strengthened social dialogue, improved
labour inspection, supply chain due diligence and
workplace interventions across the seafood supply
chain.

The Philippines: from research to action on
decent work in aquaculture

In the Philippines, the world's 12"-largest
aquaculture producer, with a sector worth US$3.9
billion and a 260,000-strong workforce, the ILO has
been supporting national constituents to build more
resilient, inclusive and sustainable aquaculture



supply chains. Delivered through the Japan-funded
Resilient, Inclusive and Sustainable Supply Chains
project, this work has focused on addressing human
and labour rights risks and expanding decent work
and responsible business conduct across shrimp
and seaweed supply chains. Research conducted
under the project revealed that the sectors faced
high levels of informality, limited labour inspection,
absence of trade unions, and lack of mechanisms
for social dialogue or remedy. The research was
leveraged to drive industry engagement and
action, build stakeholder capacity through practical
engagement, pioneer collaborative platforms
for industry improvement, foster locally led
improvement efforts, and shape policy advocacy
for responsible business practices and decent
work. A key milestone was the establishment of the
first Industry Tripartite Council for aquaculture in
the country’s Region Xll, which adopted a Strategic
Plan of Action. A series of joint interdepartmental
labour inspections was augmented by capacity-
building on responsible business conduct. The first
National Industry Dialogue for aquaculture aimed
to build joint solutions to key industry challenges
and strengthen the sector's credentials as a future
hub for responsible and sustainable aquaculture.
Enterprise-level interventions focused on skills,
access to finance and employment creation.

Thailand: Increasing awareness and building
private sector capacity for labour standards
compliance in seafood processing

In Thailand — one of the world's largest seafood
exporters — the ILO has been working with national
constituents and development partners to reduce
the risk of labour exploitation and strengthen access
to justice and services. Implemented since 2016,
the Ship to Shore project combines policy support,
capacity building, and the delivery of information
and services to ensure that labour protections are
effectively translated into tangible improvements in
workers' lives. The Seafood Good Labour Practices
(GLP) programme, developed through the project in
collaboration with the Thai Tuna Industry Association
and the Thai Frozen Foods Association, seeks to
enhance employers' awareness of Thai labour
law and international labour standards and equip

factories with management systems to support
compliance. As a voluntary programme specific
to export-oriented seafood processing, it aims to
improve labour standards one factory at a time.
Over the past five years, 88 factory visits have been
conducted annually, reaching over 77,000 migrant
and Thai workers employed by member companies.
Implementation has yielded measurable results.
Compulsory pregnancy testing during recruitment
is no longer being observed. Employment contracts
and company policies are being translated into
migrant workers' languages, while migrant worker
participation in worker welfare committees has
increased notably. Civil society organisations
have been integrated as partners in factory visits,
strengthening independent oversight. The next
phase aims to expand coverage to upstream
segments, support the industry’s capacity for self-
regulation, improve grievance mechanisms, and
increase transparency to build buyer confidence.

Sri Lanka: Building inclusive aquaculture
livelihoods in the post-conflict Northern Province
Communities in Sri Lanka's Northern Province
have long faced compounding barriers to decent
livelihoods, with unemployment and poverty rates
remaining above the national average. Limited
access to formal finance, low financial literacy, and
predatory microcredit schemes have left many
farming and fishing families trapped in cycles of debt.
The ILO has responded through two complementary
projects: LEED+ and PAVE (Promoting Advancement
of Vulnerable Persons and Enterprises), supported
by the Governments of Australia and Norway,
respectively. They demonstrated how value chain
approaches and public-private partnerships can
build inclusive aquaculture livelihoods and promote
productive employment in post-conflict settings.

Under LEED+, the ILO intervened to generate
employment in the sea cucumber sector, where
wild harvesting had almost resulted in value chain
collapse. By partnering with a private company and
the National Aquaculture Development Authority
to shift production to hatchery-born aquaculture
— establishing three nurseries and 15 model farms
- the ILO transformed an unsustainable extractive



practice into a stable source of decent jobs. The
number of farmers employed in the sector grew
from 32 in 2018 to 1,700 in 2022, with 345 jobs
directly created between 2018 and 2023. A women-
led nursery of 22 female farmers was supported,
offering working arrangements compatible with
caregiving responsibilities and opening a pathway
into paid employment for women previously
excluded from the sector.

The way forward for a sustainable aquaculture
sector in India: Building from experience

Having experienced rapid expansion in aguaculture
over the past decade, India has emerged as a leading
global producer and exporter of shrimp, which
has also brought greater attention to labour-related
challenges and opportunities within the sector. The
ILO has been supporting the Indian shrimp industry
in addressing decent work challenges, paying
particular attention to vulnerable groups of workers.
With supportfromthe Korea International Cooperation
Agency, the ILO's Promoting Sustainable Enterprises
in India (PSEI) project worked with government
institutions, employers and workers' organisations
to strengthen competitiveness and promote
responsible business practices in shrimp farming
and processing. The initiative adopted a systemic
change approach, combining policy dialogue,
institutional capacity building and enterprise-level
interventions in key producing states. This included
piloting district-level coordination mechanisms in
Andhra Pradesh and Odisha. While training and
mentoring sessions involving large Indian producers
and Korean importers reached 95 enterprises by
2024, direct shop-floor interventions with 20 shrimp
processing units resulted in notable productivity
gains. Formal employment arrangements increased
notably, with more than 220 workers transitioning
from casual labour arrangements to fixed-term
employment with written contracts. Over 1,250
workers were also linked to the Employees Social
Insurance Scheme (ESIS) and other government
schemes through formalisation measures and digital
wage payments and were now also able to benefit
from gender-sensitive workplace improvements.
Exchanges with the Republic of Korea also provided
45 government officials and industry representatives

with insights into good practices in food safety,
value addition and processing technologies.
Another key outcome of the programme has
been the establishment of tripartite committees
in Andhra Pradesh and Maharashtra, bringing
together government, employers and workers to
strengthen social dialogue and coordinated action
on working conditions and competitiveness in the
seafood sector. Similar mechanisms are being
advanced in seven other shrimp- producing and
exporting states through a process facilitated by
the Marine Products Export Development Authority
(MPEDA), in consultation with state governments
and the ILO's technical support. The collaboration
has also included training on international labour
standards and the development of practical tools and
monitoring mechanisms aligned with ILO standards
and the new ILO Code of Practice on Safety and
Health in Aquaculture.

Given the growing role of aquaculture in global
food security, employment generation and trade,
sustained efforts to address persistent decent work
deficits will be essential to ensuring the sector’s
long-term growth and realising its full potential.
Building a more resilient, inclusive and sustainable
aquaculture sector will require a stronger focus
on ensuring compliance with labour standards,
improving working conditions and access to rights
through social dialogue, investment in skills and
enterprise development, while ensuring gender
equality and social protection.

India, together with other leading aquaculture
producers and exporters, is well-positioned to lead
this transition. Priorities should include strengthening
labour inspection and OSH systems in aquaculture
and seafood processing, extending social and labour
protection, promoting women’'s access to decent
and better-paid jobs, and reinforcing mechanisms
for social dialogue, collective bargaining and worker
representation. Greater collaboration between
government institutions, employers' and workers'
organisations, buyers and international partners will
also be critical to advancing responsible business
conduct and ensuring that growth in aquaculture
translates into decent work for all.
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Utilisation of seaweed polysaccharides for
preparing edible films and coatings

Sravani Kalluri®, Department of Fish Processing Technology, Andhra Pradesh Fisheries
University, Narsapur, 534275, Andhra Pradesh, India
Panchakarla Sedyaaw, Department of Fish Processing Technology. College of Fisheries,

Ratnagiri, 415629, Maharashtra, India

Introduction

Seaweed can be used as extracts, polysaccharide-
rich raw materials, or potentially active agents in
FCMs (Food Coating Materials) (Ristivojevic et al.,
2021). Products made from seaweed can enhance
the materials’ functionality, sensory qualities, and
sustainability. Seaweed is utilised in sachets, edible
films, edible coatings, intelligent packaging, active
packaging, and other utensils. Seaweeds are mixed
with other polysaccharides, nanoparticles, essential
oils, or plant extracts to enhance their barrier,
mechanical, thermal, antioxidant, and antibacterial
qualities in order to be utilised as effective FCMs
(Khalil et al., 2017). Alginate-sepiolite myrtle berries
extract (Cheikh et al, 2020), sodium alginate-
cyclodextrin-carvacrol (Cheng et al., 2019), agar-
sodium alginate-SiO2 nanoparticle (Hou et al,
2019), furcellaran-gelatin hydrolysate-rosemary
extract (Jancikova et al., 2019), and other seaweeds
have been combined with other polymers to create
active packages. Seaweeds have also been utilised
as intelligent packaging solutions thanks to the
addition of mulberry (Liu et al., 2019), anthocyanin
(Liu et al., 2020), and the capacity to change colour
at various pH sensitivities. Seaweed is used as

Seaweed Packaging Matrix

Properties of the Packaging Material

edible films and coatings because of its non-toxic,
non-lethal qualities and capacity to make films.
Fig. 1 illustrates the process for creating these
seaweed-based FCMs.

Coatings from seaweeds

Edible coatings are typically developed using
proteins and/or polysaccharides. As shown
in Seaweed polysaccharides like alginate and
carrageenan have been extensively used in the
creation of edible coatings (Table 1).

By adding phenolics, essential oils, nanomaterials,
and other possible chemicals, the seaweed-
based coating's functions can be improved.
Colletotrichum gloeosporioides development in
capsicum held at 10°C was effectively prevented
by an alginate-based edible coating combined
with 1% polyphenolic rich pomegranate peel
extract, according to a study by Nair et al. (2018).
Additionally, following coating, the capsicum’s
colour, hardness, weight, ascorbic content, and
total chlorophyll were all preserved. Furthermore,
the coated capsicum’s shelf life was found to be
20 days based on sensory quality features, which

Reference

Polysaccharide

Pomegranate peel

Alginate extract

Inhibition against Colletotrichum gloeosporioides
and improvement in shelf life of capsicum.

Nair et al., (2018)

Konjac glucomannan
Kappa-carrageenan

Reduction in microbial count and improvement in
shelf life of chicken meat by up to 10 days when

Zhou et al,,

and camellia oil (2018)

stored at 4 °C.

Table 1: Examples of seaweed polysaccharides in coatings and edible films
*Corresponding author email: shine7sravani@gmail.com
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Fig. 1: The mechanism for developing seaweed-based food contact materials

was longer than the control samples’ 12-day shelf
life. In a different study, Zhou et al. (2021) created a
coating material (KGM/KC-CO) to extend the shelf
life of chicken meat using kappa-carrageenan
(KC), konjac glucomannan (KGM), and camellia oil
(CO). The KGM/KC-CO coated samples showed
a significant decrease in microbial counts, total
volatile nitrogen, thiobarbituric acid reactive
material, pH, and weight loss. Additionally, when
stored at 4°C, the addition of 3.5% CO to the KGM/
KC-based coating extended the shelf life of chicken
flesh by up to 10 days. Figure 1 shows the method
of preparation of various Food Coating Materials.

Edible films from seaweed

Packaging materials composed of edible elements
are known as edible films, and are known to improve
food quality, freshness, and shelf life Additionally,
edible films can be employed as delivery systems
for the regulated release of nutrients, medications,
food ingredients, and bioactive components. When
creating edible films, high solubility is crucial since
they must dissolve quickly. As demonstrated in Table
2, numerous researchers have created innovative
edible films using seaweeds while adding additional
biopolymers, bioactive agents with packaging-
appropriate qualities, and enhanced bioactivity.

Reference

Packaging Matrix

k-carrageenan and Glycerol

Properties of the Packaging Material

> Alginate favoured film uniformity and transparency
> |-carrageenan effect the opacity of film

Paula et al., (2015)

Sodium alginate and

. of Lactococcus lactis
Lactococcus lactis

> Reduced gloss and transparency when incorporation

> Inhibition of S. aureus growth for 7 days

Ma et al., (2019)

Table 2: Instances of seaweed polysaccharides in edible films
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Women climate champions driving
sustainable crab farming under the ECRICC

Project in Odisha

Mr. Dillip Mahapatra®, Socio-Economic & Livelihoods Associate, State Project
Management Unit (SPMU), Enhancing Climate Resilience of India’s Coastal
Communities (ECRICC), Bhubaneswar, Odisha-751012

Odisha’s 575-km-long coastline and rich network
of estuaries, creeks, mangroves, and brackish-
water ecosystems have traditionally supported
thousands of families dependent on fisheries and
aquaculture. However, climate change, saline
intrusion, recurring cyclones, habitat degradation,
and declining fish productivity have increasingly
threatened the livelihoods of vulnerable coastal
communities. Inresponsetothese challenges, the
‘Enhancing Climate Resilience of India's Coastal
Communities’ (ECRICC) Project has emerged
as a transformative initiative that combines
ecosystem restoration with climate-adaptive
livelihoods. Supported by the Green Climate
Fund (GCF), the Ministry of Environment, Forest
and Climate Change (MoEFCC), Government
of India, the Forest, Environment and Climate
Change Department, Government of Odisha, and
UNDP, the project is being implemented across
7 vulnerable coastal landscapes covering 4
districts of Odisha.

Among the many climate-resilient livelihood
interventions promoted under the ECRICC
Project, sustainable crab farming has shown
remarkable success in strengthening household
income, reducing livelihood vulnerability,
and empowering coastal communities. A key
factor behind this success has been the active
involvement of “Climate Champions” — local
community facilitators, mostly women, who
have played a crucial role in translating scientific
aquaculture practices into simple, practical,

*Corresponding author email: dillip.mahapatra@undp.org

and locally adaptable methods for community
members.

Crab farming as a climate-adaptive livelihood
Crab farming offers communities more than an
alternative source of income — it provides a
pathway to restore the delicate balance between
people and nature. By raising mud crabs (Scylla
serrata) in scientifically managed ponds rather
than relying entirely on wild-caught fisheries,
coastal households can secure stable earnings
while reducing pressure on marine resources.
This contributes to the recovery of aquatic
biodiversity and promotes healthier coastal
ecosystems.

Under the ECRICC Project, scientific crab farming
practices are being promoted in coastal villages
through technical support from institutions such
as the Rajiv Gandhi Centre for Aquaculture
(RGCA), a society established under the Marine
Products Export Development Authority (MPEDA),
MoCa&l, Govt. of India. MPEDA-RGCA has already
supplied 1,16,000 Nos. of match-box size certified
crabletsto ECRICC Projectin Odisha during 2023-
24, 2024-25, and 61 crab farmers have already
taken up science-based mud-crab farming in the
State. Farmers are trained in pond preparation,
stocking density and water quality management,
feeding techniques and feed management,
disease prevention, and harvesting practices.
These interventions aim not only to improve
productivity but also to ensure environmental



sustainability and climate resilience. A mud-crab
hatchery (Scylla serrata) with a 1 million-crab
instar production capacity is being implemented
at BWTC, Paradip, Jagatsighpur district, Odisha,
jointly funded by the ECRICC Project and the
Directorate of Fisheries, FRARD, Govt. of Odisha.
ECRICC project has signed an MoU with RGCA
for technical support to the ECRICC project
for the establishment of a mud-crab hatchery
and the Directorate of Fisheries, F&ARD, Govt.
of Odisha, for the execution of the mud-crab
hatchery project in Odisha. The crab-hatchery
project in Paradip, Odisha, is expected to provide
a sustainable supply of crablets to the farmers of

Odisha and neighbouring coastal states.

The project focuses on engaging vulnerable
households, women's Self-Help Groups (SHGs),
and small-scale fishers, who often have
limited livelihood opportunities during extreme
weather events. By integrating crab farming
with ecosystem restoration and community
participation, the project demonstrates how
climate adaptation can also generate economic
opportunities.

The role of climate champions
One of the most innovative aspects of the
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ECRICC Project has been the deployment of
Women Climate Champions at the grassroots
level. Across the project landscapes, village
facilitators (Climate Champions) have been
identified, engaged for the project and trained
as local resource persons to promote climate-
resilient practices and strengthen community
participation. Notably, nearly 98 per cent of these
Climate Champions are women.

In the context of crab farming, Climate Champions
serve as the critical bridge between scientific
institutions and rural communities. While
technical experts provide scientific guidance
and demonstrations, Climate Champions ensure
that this knowledge reaches farmers in an
understandable and practical form and that the
recommended scientific and timely practices
are adopted by crab farmers, which makes crab
culture interventions successful under the project.

Many coastal households initially viewed
scientific aquaculture practices as complicated or
inaccessible. Climate Champions simplified these
practices through regular field demonstrations,
peer learning sessions, household visits, and
community meetings. They explained technical
concepts such as salinity management, feed
conversion, water exchange, and disease
monitoring in the local language and through
practical examples.

Their role extended far beyond awareness
generation. Climate Champions closely monitored
farming activities, guided farmers during pond
preparation, ensured timely stocking of crablets,
and regularly visited farms to track growth and
survival rates. By maintaining close contact with
farming households, they were able to identify
problems early and facilitate timely technical
support.

Translating science into community practice

Scientific aquaculture practices often require
continuous monitoring and disciplined
management. For small-scale farmers unfamiliar
with such systems, adopting these practices can

bechallenging.Climate Championsaddressedthis
gap by transforming scientific recommendations
into daily community practices.

For example, farmers were trained on maintaining
optimum water quality and salinity levels, which
are critical for healthy crab growth. Instead of
relying solely on technical manuals, Climate
Champions demonstrated simple field-level
techniques for checking pond conditions,
identifying signs of stress in crabs, and
maintaining hygiene in culture systems.

Similarly, scientific feeding schedules and
stocking densities were explained using locally
understandable methods. Climate Champions
encouraged farmers to maintain records of feed
usage, crab growth, and mortality, helping them
understand the economic benefits of scientific
management.

Through continuous handholding support,
farmers gradually developed confidence in
adopting improved practices. This participatory
approach significantly improved survival rates,
productivity, and income generation while
minimising environmental risks associated with
unscientific aquaculture.

Women at the centre of climate resilience

The active participation of women as Climate
Champions has been one of the most inspiring
outcomes of the ECRICC Project. Traditionally,
women in coastal communities were often confined
to supportive roles in fisheries and aquaculture.
Under ECRICC, however, women have emerged as
leaders, trainers, and decision-makers.

Women Climate Champions have demonstrated
exceptional commitment in mobilising SHGs,
coordinating farmer groups, monitoring farming
activities, and facilitating community discussions.
Their close engagement with households has
strengthened trust and improved the adoption of
scientific practices.

In many villages, women Climate Champions



have become role models for climate-resilient
livelihoods. They have helped communities
understand that sustainable aquaculture is not
only about income generation but also about
long-term environmental sustainability and risk
reduction.

Their involvement has also strengthened social
inclusion and community ownership of project
activities. Since women are deeply connected
to household food security and financial
management, their leadership has ensured that
the benefits of crab farming are distributed more
equitably within communities.

Monitoring and community support

Continuous monitoring has been essential for the
success of crab farming interventions under the
ECRICC Project. Climate Champions regularly
visit ponds and cage culture sites to observe
water quality, crab health, feed utilisation, and
overall farm conditions.

This close monitoring system has enabled early
identification of problems such as poor water
exchange, disease symptoms, or feed-related
issues. In many cases, timely intervention
has helped farmers avoid losses and improve
productivity.

Climate Champions also facilitate coordination
between farmers, project teams, technical
experts, and government departments. By
maintaining regular  communication  and
documentation, they ensure that scientific
guidance reaches communities at the right time.
The participatory monitoring process has
strengthened accountability and encouraged
farmers to follow scientific protocols more
consistently. It has also created a culture
of collective learning where farmers share
experiences and solutions with one another.

Building climate-resilient coastal communities
The success of crab farming under the ECRICC
Project highlights the importance of combining
science, community participation, and local

Coastal
communities facing increasing climate risks require
livelihood systems that are economically viable,
environmentally sustainable, and socially inclusive.

leadership for climate adaptation.

By promoting sustainable crab farming alongside
ecosystem restoration efforts such as mangrove
plantation and wetland conservation, the
project is creating a holistic model of coastal
resilience. Healthy mangroves and wetlands
support fisheries productivity, protect coastlines
from cyclones and storm surges, and improve
ecological balance, all of which directly benefit
aquaculture-based livelihoods.

Most importantly, the project demonstrates that
local communities themselves can become
powerful agents of climate action when equipped
with scientific knowledge, institutional support,
and leadership opportunities.

Conclusion

The ECRICC Project in Odisha stands as an
inspiring example of how climate-resilient
livelihoods can transform vulnerable coastal
communities. Sustainable crab farming has not
only improved income opportunities but also
strengthenedthe adaptive capacity of households
facing increasing climate uncertainties.

At the heart of this transformation are the Climate
Champions, dedicated local leaders, predominantly
women, who have successfully translated scientific
aquaculture practices into community action.
Through awareness generation, close monitoring,
regular handholding support, and community
mobilisation, they have ensured that climate-
resilient crab farming becomes both practical and
sustainable for rural households.

As Odisha continues to confront the challenges
of climate change, the experiences from the
ECRICC Project underline an important lesson:
resilient communities are built not only through
infrastructure  or technology, but through
empowered people who can connect science with
grassroots action and lead change from within.
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Post-harvest losses in the fisheries sector:
Opportunities and challenges for processing

and entrepreneurship

Dr. Shine Kumar C.S", Director,

National Institute of Fisheries Post Harvest Technology and Training, Department of Fisheries,
Ministry of Fisheries, Animal Husbandry & Dairying, Government of India

Introduction

The fisheries sector is one of the fastest-growing
segments of the Indian economy, contributing
significantly to food security, employment
generation, nutritional security, and overall
economic development. It supports millions
of livelihoods, particularly in coastal and rural
regions, and plays a crucial role in ensuring
protein security for the population. Despite
substantial growth in production from both

*Corresponding author email: shinesiva@nifphatt.gov.in

marine and inland sources, the sector continues
to face a persistent and critical challenge in the
form of post-harvest losses. According to the
Food and Agriculture Organization (FAO), nearly
30-35 percent of fish produced globally is lost
after harvest due to inefficiencies in handling,
preservation, processing, and marketing systems.
This highlights the magnitude of the issue and
indicates that a significant proportion of harvested
fish fails to reach consumers in optimal condition.

Photo credit: MPEDA




Extent and nature of post-harvest losses in
India

In the Indian context, quantitative estimates of
post-harvest losses appear relatively lower—
ranging from 4.86 percent in inland fisheries
to 8.76 percent in marine fisheries—but these
figures do not adequately capture qualitative
losses, which substantially reduce market value.
Quality deterioration due to improper handling,
lack of icing, exposure to high temperatures,
and delayed marketing often leads to price
reduction and economic loss. Broader domestic
assessments suggest that nearly 20-25 percent
of fish production is adversely affected due to
inadequate cold-chain infrastructure, inefficient
handling practices, and fragmented domestic
marketing systems. Thus, a major portion of fishis
effectively lost either physically or economically,
underscoring the urgency of addressing post-
harvest inefficiencies through a systematic and
integrated approach.

Infrastructure gaps at fishing vessels
harbours and landing centres

The problem originates at the primary level of the
value chain, particularly at fishing harbours and
landing centres. In many regions, these facilities
lack essential infrastructure such as potable
water, ice availability, sanitation systems, and
reliable energy supply. As a result, fish is often

Photo credit: MPEDA

exposed to ambient environmental conditions
for extended periods immediately after landing,
leading to rapid spoilage or deterioration in quality.
From a national perspective, modernisation
of harbours and landing centres is therefore a
fundamental requirement. The establishment of
hygienic auction halls, covered sorting platforms,
grading facilities, and immediate icing and chilling
systems can significantly improve the quality of
fish entering the supply chain and reduce initial
losses. Such improvements form the foundation
for an efficient post-harvest management
system.

Need for integrated cold chain development
However, improvements at landing centres must
be supported by a robust and integrated cold-
chain system. Fish, being highly perishable
in nature, requires continuous temperature-
controlled handling from the point of harvest to
final consumption. The absence of such systems
remains one of the most significant constraints
in the fisheries sector. National-level policy
frameworks emphasise the development of
cluster-based cold-chain networks connecting
landing centres, aggregation points, processing
units, and markets. This includes insulated
storage at the vessel level, ice plants at landing
centres, cold storage facilities at district and
cluster levels, and refrigerated transport systems
for distribution. Strengthening this cold-chain
continuum is essential not only for reducing
physical and quality losses but also for stabilising
market prices, improving supply chain efficiency,
and expanding access to distant markets.

Role of processing in loss reduction

Processing infrastructure represents another
critical component in minimising post-harvest
losses. Currently, fish processing in India
is largely oriented towards export markets,
with comparatively limited focus on domestic
consumption. This imbalance results in surplus
fish, particularly frominland aquaculture systems,
being underutilised or sold at lower prices.
Establishing decentralised processing systems is
therefore essential. Mini processing units can be




developed by converting existing peeling sheds
or by constructing new small-scale facilities in
production clusters. These units can focus on
domestic processing and marketing rather than
export-oriented facilities in the initial stages.

Such units can undertake value addition activities,
including chilling, freezing, drying, smoking,
pickling, and preparation of ready-to-cook and
ready-to-eat products. Also, facilities need to
be created for descaling and evisceration, steak
preparation and filleting, mincing to support
the value addition activities. Over time, with
improvements in quality and scale, these units can
expand into more advanced processing systems.
This decentralised model not only reduces
losses but also enhances local employment and
strengthens rural economies.

Institutional support: Cooperatives and FFPOs
Institutional involvement is crucial for enabling
this transformation. Fisheries cooperatives and
Fish Farmer Producer Organisations (FFPOSs)
can function as aggregation and processing
hubs, facilitating collective action, improving
bargaining power, and ensuring better market
access. Strengthening cooperative development
can significantly reduce post-harvest losses by
enabling shared infrastructure and coordinated
marketing.

Organisations such as the National Bank for
Agriculture and Rural Development (NABARD)
and the National Cooperative Development
Corporation (NCDC) play a vital role in supporting
these structures through financial assistance,
infrastructure  financing, and  cooperative
development programmes. While institutional
credit is primarily provided by commercial banks,
regional rural banks, and cooperative banks,
NABARD facilitates refinance and strengthens
rural credit systems, and NCDC extends financial
support mainly to cooperative institutions. These
mechanisms enable access to credit-linked
subsidies, interest subvention, working capital
support, and capital investment assistance.
Financial models such as the 25:10:65 structure—

representing a typical pattern of 25% subsidy, 10%
beneficiary contribution, and 65% institutional
credit with interest subvention—help reduce the
financial burden on beneficiaries and encourage
participation from small-scale stakeholders.

However, a major constraint is the lack of
awareness among cooperatives and producer
groups regarding the convergence of these
financial schemes from the central, state
Government, NCDC, NABARD and public sector
Banks. Many potential beneficiaries are unable
to access these facilities due to procedural
complexities and a lack of technical guidance.
Therefore, capacity building, awareness
programmes, and institutional handholding
are essential to ensure effective utilisation of
available schemes. Financial convergence of
various schemes of the Government and Banks
will support the growth of FFPOs and Cooperative
societies in the Fisheries Sector, which is very
much essential for the development of small-
scale fishers and fish farmers in the country.

Government initiatives and policy support

The Government of India has introduced several
initiatives aimed at reducing post-harvest losses
and strengthening fisheries infrastructure.
The Pradhan Mantri Matsya Sampada Yojana
(PMMSY) is a flagship scheme that supports
the development of fishing harbours, landing
centres, cold-chain infrastructure, ice plants,
processing units, and value addition facilities
through subsidies and credit-linked assistance.
The scheme also promotes entrepreneurship by
supporting start-ups and small-scale enterprises
in the fisheries sector.

Similarly, the PM Formalisation of Micro Food
Processing Enterprises (PM-FME) Scheme,
implemented by the Ministry of Food Processing
Industries (MoFPI), aims to strengthen micro-
processing units through credit-linked capital
subsidy, branding and marketing support, and
capacity-building interventions. The scheme
primarily operates through institutional bank
lending, wherein beneficiaries avail loans from
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Turning Every Fish into Value

scheduled banks, supported by a 35% credit-
linked subsidy.

Despite the availability of these schemes, their
impact is often limited by inadequate awareness

and weak last-mile delivery. Strengthening
extension systems, improving coordination
among institutions, and providing technical

assistance at the grassroots level are essential
for maximising the benefits of these initiatives.

Full utilization of fish resources and by-
product development

An important strategy for reducing post-harvest
losses is promoting the complete utilisation of fish
resources. Inland aquaculture species such as
tilapia, pangasius, murrels, trout and other farmed
fishes offer significant potential for processing and
value addition. Through systematic processing,
these species can be transformed into fillets,
surimi, ready-to-cook, and ready-to-eat products
suitable for domestic markets.
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In addition, by-products generated during
processing—such as heads, bones, skin, and
trimmings—can be utilised to produce fish meal,
fish oil, collagen, gelatine, and other industrial
products. The development of parallel by-
product industries can enhance profitability
while ensuring nearly 100 percent utilisation
of fish resources. This approach significantly
reduces waste and contributes to sustainability,
besides ensuring the commercial viability of
these species.

Role of NIFPHATT in capacity building and
technology development

In this context, the National Institute of Fisheries
Post-Harvest Technology and Training
(NIFPHATT), a premier institution dedicated to
post-harvest fisheries technology, contributes
to the development of processing techniques,
training programmes, quality standardisation,
and product innovation. It serves as the sector’s
technical backbone by providing scientific



knowledge and practical training to stakeholders.

Strengthening such institutions and expanding
their regional outreach can facilitate effective
technology transfer to cooperatives,
entrepreneurs, and small-scale processors,
thereby bridging the gap between research and
field-level implementation.

Processing losses and product development:
Tilapia and Pangasius

Further insights into post-harvest loss and
value addition can be drawn from vyield
studies conducted on species such as tilapia
and pangasius. These studies indicate that a
considerable proportion of raw fish weight is
lost during primary processing when traditional
methods are followed. However, with the
adoption of scientific processing techniques and
appropriate machinery, these apparent losses
can be significantly reduced and converted into
valuable by-products.

In the case of tilapia, a wide range of value-added
products such as fillets, fish fingers, cutlets,
and surimi-based products can be developed.
These products not only enhance shelf life
but also improve consumer acceptability and
market value. Similarly, pangasius processing
yields high-quality fillets, and generates by-
products like fish oil, fish meal, etc. that can be
utilised for industrial applications. These findings
demonstrate that post-harvest loss should not be
viewed merely as waste, but as an opportunity
for value creation through efficient processing
systems.

Entrepreneurship development and youth
engagement

Entrepreneurship development is a critical
dimension in addressing post-harvest losses in
the fisheries sector. Youth engagement holds
particular promise in fish processing, cold-chain
logistics, value-added product development, and
domestic marketing. Integrating educated youth
into fisheries cooperatives and Fish Farmer
Producer Organisations (FFPOs) can enhance

operational efficiency through technical expertise
and innovative business models, enabling them
to manage mini processing units, ensure quality
control, and develop branded products for
domestic consumers. The growth of organised
retail networks and e-commerce platforms
further expands entrepreneurial opportunities,
transforming fisheries into a dynamic, innovation-
driven industry.

Challenges in processing and modernisation
Several challenges continue to  hinder
modernisation of the fisheries sector. Limited
availability of advanced processing machinery
— filleting machines, meat-bone separators,
and automated systems — restricts efficiency
and scalability. Heavy dependence on imported
machinery, ingredients, and packaging
materials undermines export competitiveness
and domestic processing growth, making
indigenisation of equipment and inputs a policy
priority. Cold chain gaps, unreliable energy
supply, and poor convergence among financial
schemes further constrain small entrepreneurs.
Coordinated policy interventions, infrastructure
investment, and stronger institutional support are
essential to overcome these barriers.

Conclusion

Post-harvest losses in the fisheries sector
represent a critical yet addressable challenge.
By focusing on infrastructure development,
strengthening cooperative institutions,
promoting processing and value addition,
enhancing access to finance, indigenisation
of machineries, equipment's and ingredients
and fostering entrepreneurship, it is possible to
significantly reduce losses and improve value
realization. The transition from a production-
oriented approach to a value-centric model will
not only enhance fisher incomes but also ensure
sustainable utilization of resources. Ultimately,
achieving near-total utilization of fish production
must become the central objective, transforming
losses into opportunities and paving the way for
a resilient, efficient, and inclusive fisheries sector
in India.

@




JJ SEAFOODS

E.U APPROVED UNIT

PROCESSOR AND EXPORTER OF
QUALITY FROZEN SEAFOOD PRODUCTS

SRES A fisai

REGISTERED

CONTACT FOR VALUE ADDED PRODUCTS OF
SEA CAUGHT SHRIMPS, SQUID AND CUTTLEFISH

BARA ROAD , MANGROL - 362225
DIST. JUNAGADH, GUJARAT
TEL. 02878 - 2960565 M0O.9879580342
E-MAIL- jjseafoods@gmail.com




\:) HARIOM AQUACULTURE PVT LTD

" We Dealsin \\}

|. Bleaching Powder (SBP)

d (A} P. Monodon (Black Tiger)
. [B] L. Vannameai.

5. All kind of Aquaculture input

I. Purchase of Hanvest Marverial

8.Technical Services

Rest e (Q / ’
@mm B s SHAPHARI
R ———

HARIOM AQUACULTURE PYT LTD

4622 to 4627, Dhir Complex, Eru Char Rasta, Vijalpore, Navsari 396450.
Mobile No. #81 72111 89111 - E-mail ID : info@hariomagua.in

W »

2. See




WITH BEST COMPLIMENTS FROM

TASTY

NiBBLES

X °
Cligy . g 0
sh’"g... to the \3°

HIC-ABF SPECIAL FOODS PVT.LTD.

g www.tastynibbles.in



Insights from grouper aquaculture
endeavours in the Andaman & Nicobar

Islands

D. Thinesh Santhar”
Damodar P N
Vijayakumar S

Grouper Project, Rajiv Gandhi Centre for Aquaculture

Introduction

Groupers are predatory coral reef fishes that
are widely distributed throughout the tropical
and subtropical seas of the world, particularly in
the Indo-Pacific region. They are an extremely
diverse group of fish comprising 115 species
across 22 genera in the subfamily Epinephelinae,
one of five subfamilies of Serranidae (Baldwin
and Johnson, 1993; Williams et al, 2004).
Aquaculture production of groupers continues to
expand rapidly, at 10-77% per annum since 1999
(Rimmer et al. 2004). This expansion is fuelled by
the consistent demand for a range of high-value
species sold alive, with major markets in Hong
Kong and China. Globally, fish have been a focus
of research and development aimed at enhancing
production through various aquaculture
technologies. Groupers are generally grown in
net cages, and some species are also grown in
earthen ponds (Sugama et al. 2012).

Looking at the excellent potential for grouper
aquaculture in Andaman and Nicobar Islands with
over 43 species reported, pristine environment
and stable water quality, Rajiv Gandhi Centre For
Aquaculture initiated a grouper project during
the year 2006 in A&N Islands. Tiger grouper
(Epinephelus fuscoguttatus) was selected as the
candidate species. The hatchery production of
grouper seeds started in the year 2009. The fish
has immense potential in the live trade market and
is well accepted in the domestic market as well.

*Corresponding author email: thinesh.rgca@mpeda.gov.in

Once logistics for the transport of Live Grouper are
available in the area, Andaman is likely to become
the hub of Grouper aquaculture in India and will
become a major source of income for fishermen
and small- and large-scale entrepreneurs in the
area.

Objectives of the project

The main objectives were:

» To develop hatchery technology for high-value
tiger grouper

> To develop technology for the grow-out culture
of tiger grouper in floating net cages to marketable
size through better management practices.

> To transfer technology standardised by MPEDA
- RGCA to the local fishermen, entrepreneurs,
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Fig. 1: Location of the Grouper Open sea cage
farm, A&N Islands




Fig. 2: HDPE cage raft 3 m x 3 m dimension

and self-help groups in association with the
Department of Fisheries, A & N Islands.

Infrastructure development

Open sea cage farm

Four hundred square meters of sea area was taken
on lease by RGCA near Rutland Islands, South
Andaman (Lat: 11°29’ N and Long: 92°40' E) from
the Port Management Board, A & N Administration,
based on an annual renewal agreement. The sea
cage farm consists of 21 High-Density Polyethylene
(HDPE) cage rafts with 3 m x 3 m dimensions for
grouper broodstock management and to farm
the hatchery-produced grouper fingerlings. The
HDPE cage rafts are fabricated by the butt-welding
method. Double-layered nylon knotless square
net cage, measuring 3mLx3 mWx3mH, was
used to avoid injury to the body surface of the
broodstock. The nylon cages had inner netting with
16-ply/24 mm KK & outer netting with PE knotted,
1.5 mm/38 mm KK.

The facility has two FRP speed boats propelled with
40HP outboard motor, scuba diving equipment and
accessories for skin diving to check net cages,
anchors, etc. on a regular basis. Additionally,
there are two wooden floating working platforms
measuring 5 m in length and 5 m in width, which
are used to store cage materials and provide
prophylactic treatments to the grouper brooders
and grow-out fishes, along with a wooden floating
watchman shed to watch and ward the cage farm.

The candidate species: Tiger grouper
Tiger grouper, Epinephelus fuscoguttatus, is

Fig. 3: Tiger grouper - Epinephelus fuscoguttatus
(Forsskal)

also known as flowery cod, Blotchy rock cod,
and Brown marbled grouper. It is a protogynous
hermaphrodite which inhabits shallow coral reefs
and rocky bottoms to depths of 60m. Juveniles
are often found in seagrass areas. Like other
groupers, the tiger grouper is carnivorous,
feeding on small fish and crustaceans. Tiger
grouper appears pale yellowish-brown, with 5
vertical series of dark brown blotches that form
irregular bars; head, body and fins covered with
close-set small brown spots, those on the dark
blotches much darker than the spots in between
the blotches; a small diffuse black saddle spot
on the rear half of the peduncle; 2 or 3 faint dark
bars at the side of the jaws. It is one of the more
common species in the live reef food fish trade
centre in Southeast Asia.

Collection of tiger grouper broodstock from the
wild

Tiger grouper broodstocks were collected with
the help of local fishermen using hook and line
gear in the region of South Andaman Island. The
collected broodstocks were transported to the
open-sea cage facility in a 200-L fibreglass tank
filled with seawater, using a mechanised boat with
100% water exchange per hour. For quarantine,
collected breeders were kept in separate cages
and treated with 200 ppm formaldehyde for 1 hour
to eliminate parasites before being stocked into
the respective broodstock cages. Only healthy
fish with a body weight of 4 — 9 kg, free from major
injuries, were used for stocking. The broodstocks
were fed a variety of feeds comprising mackerel,
sardines, squid, and cuttlefish.




Fig. 4: Checking of net cages by diving

Fig. 5: Checking of anchors by SCUBA diving

load on the fish. Water quality data, including
temperature, pH, salinity, dissolved oxygen, nitrate,
nitrite, and ammonia content, were recorded daily
at 06: 00 AM at the sea cage site using standard
methods. The anchor ropes were cleaned every
fortnight to remove any attachment of macrophytes
and barnacles.

Cannulation and tagging of Tiger grouper
broodstocks

The maturity status of the brooders was determined
by the biopsy method. The mature male fish oozes
milt from the genital pores when the abdomen

Fig. 6: Jet washing of net cages

Maintenance of grouper broodstock in net cages
The cages were covered at the top with shade-
cloth nets to prevent light from entering. The cage
nets were periodically replaced with washed nets
to minimise biofouling. The cages were regularly
checked for any damage, to assess fish behaviour,
and to check for the presence of parasites or
epibionts. Freshwater bath treatments were
provided once a month to reduce the parasite

Fig. 9: Tagging an RFID tag with a single-shot tag
applicator




Fig. 11: Tag reading with an electronic tag reader

is gently pressed from the head down towards
the tail (a process called stripping). Whereas the
maturity of the female fish was determined by the
cannulation method. The cannula was made of
polyethylene with a 0.8 mm to 1.2 mm diameter.
The length, weight, and sex of each fish were
recorded, and the fish were tagged with an RFID
tag (Radio Frequency Identification Device).

Spawning of tiger groupers in an open sea cage

Spawning of tiger grouper at the sea cage farm
occurs naturally during the new moon phase. One
week before the new moon day, the mature male
and female brooders were released into a separate
net cage in a sex ratio of 1:3 (male: female) for
natural spawning. The female weighed 4.3 + 0.61
kg and measured 70.5 £ 1.6 cm in length, and the
male weighed 7.1 £ 0.84 kg and measured 150.2 +
5.2 cm in length. The cages were provided with a
400 um happa net to facilitate egg collection. Most
spawning occurs late at night, and the fertilised

Fig. 13: Collecting Fig. 14: Tiger grouper
spawned eggs eggs

Fig. 15: Eggs packed in
oxygenated bags

Fig. 16: Transportation of eggs
by boat

eggs float on the surface. The floating spawned
eggs are collected and packed in oxygenated
polyethylene bags. These packed eggs are then
transported to the hatchery for further larval
rearing. The spawning event continues for three to
four days from the new moon day.

Hatchery production of tiger grouper

The tiger grouper eggs are transported from the sea
cage farmto the hatchery and are stocked in a one-
ton FRP tank to settle damaged eggs. The settled
damaged/unfertilized eggs are siphoned from the
bottom. The floating eggs were carefully removed
and stocked in a 100-litre FRP tank to estimate
the number of fertilized eggs. After estimation,
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Fig. 17: Grouper hatchery facility

Fig. 18: Larval rearing tank
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Fig. 19: Nursery rearing tank

Fig. 20: Live feed

the eggs were treated with 1 mg/L ozone for 60
seconds and stocked in Larval rearing tanks at a
density of 10 eggs per litre. Hatching took place 18
— 20 hrs at 28-30°C, and after hatching, the tank
bottom was siphoned out carefully to remove the
unhatched eggs. On the third day, the larvae were
fed with copepod nauplii along with enriched
super small strain (SS-100-160 um) rotifer for the
first five days. Subsequently, small strain (S-150-
200 pm) & large strain (L-200-360 pm) rotifers

were fed to the larvae and thereafter, enriched
Artemia supplemented with microencapsulated
artificial feed was used for larviculture. The water
exchange was given as per standard protocol.
During larval rearing, DO, ammonia, nitrite, and pH
were maintained at the desired levels.

The first successful production of Tiger Grouper
(First Time in India) was achieved in September
2009 with a survival rate of 0.4%. Subsequently,



the survival rate increased to 1.35% when proper
enrichment protocols for live food were followed
using HUFA enrichment products. However, the
highest survival of 5.5% was recorded in July
2012 by modification in SOP for larval rearing.
Once larvae reached size 1-1.2 cm Total Length
(TL) (fry stage), the fish were graded twice a
week or whenever significant size variation was
observed. The fry on attainment of 2.5 to 5 cm
size were transferred to nursery tanks and were
further reared to 10-15 cm Total Length (TL),
which is the ideal size for stocking in floating
net cages for grow — out farming to grow up to
marketable size.

Grow-out culture of tiger grouper

The Grow-out culture of Tiger grouper was
conducted in floating net cages with different
mesh sizes. There are 14 HDPE cage rafts in place

Fig. 21: Larval stages of tiger grouper

to culture tiger grouper fingerlings to marketable
size. Initially, the 10 cm tiger grouper fingerlings
were stocked in net cages with 3 m x 3 m x 3
m dimensions, nylon knotless inner netting (16-
ply/16 mm KK & outer PE knotted (1.5 mm/ 38 mm
KK) and covered with shading cloth. The stocking
of fingerlings was done early in the morning.
Initially, the stocking density was maintained
@ 15 individuals/cubic meter based on the site
conditions. Pellet feed was fed to the fish based
on the biomass. Feeding was done both morning
and evening until it attained a 300-gm size, and it
was restricted to one feeding in the evening until
it reached market size. The stocking density of
the fish was adjusted based on the fish biomass
and size. Periodic size grading was carried out
to prevent stunted growth. A freshwater bath
was administered while grading the fingerlings to
reduce parasite attachment.




200 gm size tiger grouper

The project has:

» Successfully developed technology for
conditioning wild-caught tiger grouper broodstock
in net cages.

» Standardised technology for hatchery seed
production of Tiger grouper Epinephelus
fuscoguttatus.

» Demonstration of cage farming of Tiger grouper
from the hatchery produced fingerlings.

> Achieved an average of 62% of survival in
farming of Tiger grouper in floating net cages and
attained 5.5 % of survival for hatchery production
of tiger grouper fries.

> Produced and sold 3.68 tons of tiger grouper
marketable-size fish cultured from the net cages
from the hatchery-produced fingerlings.

» Conducted a hands-on training programme in
the sea cage farming of Tiger Grouper to SHGs and
interested local entrepreneurs.

500 gm size tiger grouper

Significance of the project for A & N Islands

1. An abundant supply of grouper species in the
market by aquaculture will ultimately reduce
fishing pressure on high-value species like
Humpback grouper, Tiger grouper, Coral trout,
etc., and endangered grouper species like Giant
grouper, Napoleon wrasse, etc.,, and hence
contribute to the conservation of valuable natural
resources in the Andaman & Nicobar Islands.

2. There is a good demand for live groupers in
Southeast Asian countries. The proximity of
the Andaman to Southeast Asian countries will
enable farmers to produce live groupers to earn
a good income. The availability of many grouper
species in the Andaman will also provide greater
flexibility in selecting species for culture based on
their commercial value in the international live fish
trade.



Fig. 22: Harvested market-sized Tiger grouper fish from
the net cage

3. Theexpansion of hatchery and farming operations
of groupers in the islands enhance livelihoods and
employment. Collection of grouper broodstock
and captive brood fish production create well-paid
opportunities for both skilled and unskilled workers,
while hatchery operations generate direct and
indirect employment for local youth.

4. Cage rafts fabricated using locally available
materials and local labour provide reliable
income, while grouper hatchery and cage-
farming technologies offer sustainable livelihood
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opportunities that can be readily adopted by
communities in the Andaman & Nicobar Islands.
This helps local economic development and
technology adoption.

5. The hands-on training programmes imparted
by the Grouper project have initiated farming
activities in the A&N Islands.

6. Grouper farming will benefit the farmers
immensely. Trained unemployed youth could also
take up grouper farming as a self-employment
opportunity with assistance from donor agencies.
Grouper farming will spur the establishment of
new marine finfish cage aquaculture operations
in the region and may further cater to the needs
of allied sectors such as net manufacturers, fish
processors, fish traders, and feed manufacturers.
Interested entrepreneurs from the Andaman could
be trained to raise fingerlings from fertilised eggs
and to engage in grouper aquaculture.

Way forward

The hatchery technology developed by MPEDA-
RGCA for seed production of Tiger grouper can
help in the establishment of a multi-species
marine finfish hatchery in the Andaman lIslands.
The demonstration of an open-sea cage farm
for rearing groupers can encourage more
entrepreneurs to invest in farming activities,
thereby enabling continuous production and
supply and opening avenues for the live fish
market. Once a continuous supply system for
live groupers from mariculture is established, air
connectivity can be facilitated to export marketing
of groupers from the islands to the mainland and
to international destinations.
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Status and future strategies of

Mud crab aquaculture

Dr. D. Kannan®

Sr. Scientific Officer, MPEDA —RGCA Mud Crab Hatchery Project

Introduction

Mud crab aquaculture has emerged as one of
the most promising sectors within coastal and
brackish water aquaculture in India, particularly
in mangrove-associated ecosystems. The high
demand for live mud crabs in both domestic and
international markets, along with their premium
market price, has spurred interest in their culture
across several coastal states, including Andhra
Pradesh, West Bengal, Odisha, Tamil Nadu,
Maharashtra, Kerala, and the Andaman & Nicobar
Islands. Among the species cultured, Scylla
serrata is highly prized for its rapid growth, large
size, superior meat quality, and strong export
potential, making it a lucrative option for farmers
seeking higher returns in coastal aquaculture.
Mud crabs are among the most economically
important crustaceans in India, contributing
significantly to both domestic consumption and
export markets.

Despite this potential, the expansion of mud crab
aquaculture faces significant challenges. Heavy
reliance on wild seed collection, indiscriminate
harvesting of juveniles and brooders, and the
lack of hatchery and feed technologies have
put immense pressure on natural populations.
Unsustainable harvesting practices, such as
collecting crabs regardless of size, reproductive
status, or physiological condition, have led to
declines in wild populations.

MPEDA - RGCA The Central Aquaculture
Genetics, Pathology and Food Testing Laboratory
(CAFPFTL) had confirmed that only two species,
Scylla serrata and Scylla olivacea, are commonly

*Corresponding author email: kannan.rgca@mpeda.gov.in

found along the Indian coastline (Mandal et al.,
2014a; 2014b). Both species are highly sought
after in international markets; however, S. serrata
dominates aquaculture in India owing to its
superior quality and higher market price.

Grow-out culture of mud crabs in earthen
ponds

Mud crab (Scylla spp.) farming in India began in
the early 1980s with low-density stocking of wild
juveniles in polyculture systems alongside fish
or shrimp, using cages, pens, and small ponds
for 4-8 weeks. Over time, mud crab aquaculture
has expanded in coastal states such as Andhra
Pradesh, West Bengal, Tamil Nadu, Odisha,
and Kerala, with Scylla serrata as the preferred
species due to its rapid growth and minimal
damage to pond infrastructure. In some brackish-
water farms, particularly in Andhra Pradesh, crab
instars are now stocked alongside Black tiger
shrimp (Penaeus monodon) to maximise resource
utilisation. Grow-out culture typically uses
brackish-water earthen ponds in mangrove areas
or abandoned shrimp ponds, with net enclosures
to prevent crab escape and the intrusion of
unwanted species. Nursery-reared crablets are
preferred and generally reach marketable sizes
of 2500 g within 6—7 months, while an alternative
strategy involves initial rearing of juveniles in small
ponds before transfer to larger grow-out ponds.

Pen culture of juvenile crabs has also become
increasingly common, using HDPE net pens (20
x 10 x 1.2 m) with 10 mm mesh for 4-5 months of
growth. This method enables easier monitoring,
selective harvesting, and size-based segregation,



Pen culture of mud crab

Soft shell crab culture

improving production efficiency. Additionally,
transporting crablets with wet mangrove leaves
helps reduce stress and mortality during
handling and stocking. Together, these practices
have significantly enhanced the productivity,
sustainability, and economic viability of mud crab
aquaculture in India.

Soft-shell crab production in India

Soft-shell crab farming is an emerging niche sector
in India, practised mainly on an experimental
scale using perforated plastic boxes in tide-fed
ponds. Newly moulted crabs are harvested and
processed for export to high-value markets such
as Japan, the USA, the Republic of Korea, and
Southeast Asia. MPEDA-RGCA has promoted this
practice through training and demonstration trials,
which have yielded encouraging results.

India is one of the leading exporters of live mud

Open pond crab culture

crabs globally. Major export destinations include
China, Singapore, Malaysia, Taiwan, and the USA.
Live crabs fetch premium prices, often exceeding
Rs. 2,500 per kg for large-sized individuals, making
mud crab aquaculture a highly lucrative enterprise.

Establishment of Mud crab hatchery by MPEDA
- RGCA

The Marine Products Export Development
Authority (MPEDA), through the Rajiv Gandhi
Centre for Aquaculture, established a pilot-
scale mud crab hatchery in 2004 at Thoduvai,
Nagapattinam District, Tamil Nadu. The hatchery
initially adopted technology from SEAFDEC/
AQD in the Philippines, which was subsequently
refined and adapted to Indian environmental
conditions. Based on the experiences during the
pilot-scale operation, the pilot-scale mud crab
hatchery facility was upgraded to a full-fledged
hatchery and inaugurated in 2013. At present,




Indoor micro algae culture unit Rotifer Mass culture

the MPEDA-RGCA mud crab hatchery has a Hatchery seed production of Mangrove Mud
production capacity of over 1.5 million disease- Crab

free seeds annually, significantly contributing to Healthy, hard-shelled female mud crabs weighing
the crab aquaculture sector and also playing a 500-800 g are collected from key coastal
pivotal role in the conservation of natural stocks. regions of Tamil Nadu, to serve as broodstock.



1. Wild broodstock collection 2. Transportation of wild-caught 3. Quarantine
broodstock

6. Hatching tanks

8. Larval rearing tanks 9. Crab instars

12. Harvested live crabs from the
pond for export




Upon arrival, crabs undergo quarantine, formalin
treatment, and thorough health screening before
being transferred to broodstock holding tanks.
Ovigerous females are identified through routine
monitoring and placed individually in spawning
tanks to ensure controlled breeding. Newly
hatched S. serrata zoeae are stocked at 70—

Wild-caught broodstock

Zoea 2

-

Megalopae

Zoea b

Berried crab

80 per litre and fed rotifers (10-20 per mL) and
Artemia nauplii (0.5-1 per mL). Water quality is
maintained by replacing 30-50% of tank water
every three days or as needed. Zoea 5 larvae
are partially transferred to separate tanks, while
the rest remain in the original tanks until reaching
the crab instar stage. Larval development from

Zoeal

Instar




zoea 1 to crab instar takes 28-30 days, with
survival rates ranging from 7-10%.

Larval stages of Mud crab

Nursery Rearing of Crablets

Nursery rearing of crablets involves cultivating
megalopae or early crab instars to the juvenile
stage in brackish-water ponds or creek-based
net cages with salinity levels of 15-35 ppt over
30-40 days. Artificial shelters such as PVC pipes,
shade nets, and seaweeds (Gracilaria spp.) are
provided to reduce cannibalism. Crab instars
are stocked at approximately 30 individuals per
square meter in 5 x 4 x 1 m net cages and fed
natural foods supplemented with Artemia or
finely chopped fish. Crablets reaching 1.5-4.5
cm carapace width are harvested for grow-out
culture and transported in baskets or containers
with  moist materials to maintain humidity,
supplying farmers and fisheries institutions
across coastal states under RGCA-MPEDA
programmes.

To date, the facility has produced a total of
13.74 million crab instars/crablets, which have
been supplied to 1446 farmers and other
stakeholders. Despite these achievements,
there remains a significant shortfall in the supply
of crab seeds relative to the demand from the
aquaculture industry, highlighting the need for
further scaling up of hatchery production.

The mud crab hatchery technology developed by
the Rajiv Gandhi Centre for Aquaculture (RGCA)
has been awarded a patent by the Controller
General of Patents, Designs, and Trademarks,
Government of India, valid from 2011 to 2030.

Conclusion

Sustainable mud crab aquaculture in India
depends on ensuring a reliable supply of
high-quality, disease-free seed and promoting
organized farming practices. The MPEDA-RGCA
hatchery technology has established a strong
foundation for the development of the mud crab
farming sector by producing and supplying
quality crablets to farmers across the country.
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Through collaborations such as the UNDP-
ECRIC project in Odisha, RGCA has supported
Women Self-Help Groups and coastal farming
communities by supplying 86,932 crablets and
providing scientific and technical guidance for
mud crab grow-out farming. These initiatives
have contributed to livelihood enhancement,
income generation, and capacity building among
coastal and tribal communities, particularly
women. Further expansion of hatchery
infrastructure, nursery facilities, and biosecure
farming practices will help meet the growing
demand for crab seed while ensuring the long-
term sustainability and commercial growth of
the mud crab aquaculture industry in India.
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Equipping India for sustainable seafood
production: CMFRI leading the way

Charles Jeeva, Boby Ignatius and Grinson George*
ICAR- Central Marine Fisheries Research Institute

Enerrtl

- P
(iaaind i ands s ﬂﬂjﬂiﬂm&ﬂmﬂﬂMm

RN T e ] T e Tl e e T

it 1 Y

Al b g b e i )
.:!i"-"l-'j'l-"lj'ul;1u__|

- LA
: J"‘-JJ:_J‘JJ

During the course of over 78 years, the ICAR-
Central Marine Fisheries Research Institute
(ICAR-CMFRI), has emerged as a leading
tropical marine fisheries research institute in the
world. During the first half of the five decades
of its existence, the CMFRI devoted its research
attention towards the estimation of marine
fish landings and effort, taxonomy of marine
organisms and the bio-economic characteristics
of the exploited stocks of finfish and shellfish.
This research effort contributed significantly
to India's marine fisheries development from
a predominantly artisanal, sustenance fishery
till the early sixties to that of a complex, multi-
gear, multi-species fishery. It was CMFRI that

*Corresponding author email: director.cmfri@icar.org.in
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helped India manage its critical resources that
contributed raw material to the seafood sector.
During the early nineteen seventies, the CMFRI
realised that capture fisheries production
alone would not be able to cater to the needs
of our growing population and it became very
clear that there was a need to supplement
capture fisheries with production from coastal
mariculture and sea farming. Subsequently,
with the infrastructure and expertise built over
half a century and looking towards the future
needs of the nation, CMFRI began to undertake
research in new areas such as marine finfish
farming, biotechnology and biodiversity. Along
with this, fisheries management plans for



each maritime state were formulated. In the
mariculture front, commercial bivalve farming
became a popular women empowerment
programme in the beginning of this century. The
new knowledge and technologies developed
in finfish farming have been transferred to end
users and many cutting-edge technologies have
been patented in marine biotechnology. The
institute's multidisciplinary approach to research
in marine capture and culture fisheries has won
it recognition as a premier institute comparable
to any well-established marine laboratory in the
world.

Trends, challenges and pathways to
sustainable growth

India occupies a prominent position in the global
fisheries sector, contributing nearly eight percent
to the world's total fish production (FAO, 2024
estimates), ranking among the top producers
worldwide. Despite the rapid expansion of
aquaculture, marine capture fisheries continue to
serve as a cornerstone of the nation's economy,
supporting the livelihoods of millions of coastal
communities. A key role in monitoring marine
fisheries is undertaken by ICAR-CMFRI, which
has developed a robust and adaptive system
for data collection and assessment. This system
is built on a scientifically validated survey
design that ensures reliability and consistency
through trained, independent field personnel.
The adoption of a two-stage stratified random
sampling approach enables comprehensive
coverage of landing centres, encompassing
1258 locations along the mainland coast and in
the Andaman and Nicobar Islands. Through this
structured framework detailed information on
fishing operations is systematically recorded,
providing valuable insights into the status and
trends of marine resources.

Ensuring sustainable fishing and livelihood
security of coastal communities

As the government's core knowledge partner
for marine resources, CMFRI's role is to provide
science-backed governance strategies. It helps
the government by establishing scientifically

informed reference points, such as maximum
sustainable yield (MSY), that integrate complex
biology, socioeconomics, and mathematical
modelling. Sustainable harvestis the cornerstone
of livelihood security. CMFRI fundamentally
enables the government's sentinel duty by
providing the ‘big picture’ of fish stock status,
which directly guides regulatory decisions, such
as seasonal closures and minimum legal size
(MLS). It bolsters compliance through multi-
stakeholder capacity development programmes,
stakeholder consultations, and on-the-
ground extension activities. Critically, CMFRI's
mariculture technologies (e.g., open sea cage
farming) are proving to be viable, alternative
livelihood options that augment coastal incomes.
Through specialised units like the Science
and Technology Innovation Hub, Agricultural
Technology Information Centre (ATIC), and
Krishi Vigyan Kendras (KVKs), CMFRI provides
customised, gender-sensitive support, acting as
a catalyst for forming successful self-help groups
(SHGs) and farmer producer organisations
(FPOs).

Support for MSMEs, start-ups, and artisanal
fishers access technology and improve their
income

CMFRI's support for MSMEs, start-ups, and
artisanal fishers is centred on democratising
access to high-value, scalable technology
to transform them from subsistence to an
enterprise model. ICAR-CMFRI extends a wide
range of interventions to MSMEs, and start-
ups engaged in coastal aquaculture and other
promising entrepreneurial activities. For small
and artisanal fishers, CMFRI has developed
and popularised low-cost, climate-resilient
technologies like cage farming of high-value
species such as sea bass, cobia and pompano,
and scalable seaweed cultivation. These are
direct, scientifically validated avenues forincome
diversification away from pressure on capture
fisheries. The Institute has commercialised its
technologies, such as seaweed- and mussel-
based nutraceutical products, breeding and
seed production protocols, feed manufacture




ICAR-CMFRI's participation in Seafood Expo Bharat (2025) and other seafood fairs showcasing
its technological support for seafood export

technologies, black soldier fly-based waste
valorisation technologies, etc., to budding
start-ups, hatchery units and business houses.
The Institute also plays a key role in forming
new farmer-producer organisations/ fish
farmer-producer organisations by acting as a
producer organisation promoting institutions
and in securing financial support from banking
institutions, such as NABARD. The Institute also
supports MSMEs and FPOs in establishing direct
market linkages.

Key challenges faced by India’s marine fishers
today

The most profound challenge is the changing
marine environment. Climate change manifested
as rising sea surface temperatures, ocean
acidification, and unpredictable weather is
directly altering fish stock status and migration
routes. This is compounded by the degradation of
essential habitats like coral reefs and mangroves
and chronic pollution from industrial waste

and plastic. Frequent extreme weather events
severely limit viable fishing days and increase
operational risk. This vulnerability undermines
the economic security of the majority, who are
small-scale fishers. There is a marked reduction
in profitability due to increasing operating
expenses (e.g., fuel) and intense competition
for dwindling resources. Insecure, fluctuating
incomes lead to vicious debt cycles due to low
access to formal credit and insurance coverage
to contain risks. New global dynamics, such as
the strict international norms for traceability and
hygiene, currently a major bottleneck for exports,
add further complexity and cost.

Beyond the milestone: Strategic resilience in
Indian seafood exports

The latest figures from the Department of
Commerce reveal a historic achievement for
India’s marine sector: exports have reached an
all-time high of ¥72,325.82 crore ($8.28 billion)
for FY 2025-26. With volumes touching 19.32 lakh



metric tonnes, the industry has demonstrated
immense scale and operational strength.
However, these record-breaking numbers exist
alongside a complex trade environment. While
we celebrate this growth, we must also address
the "U.S. factor” and what it means for our
long-term stability. India's seafood sector has
proven its ability to scale. The challenge for the
coming year is to ensure this scale is matched by
strategic agility. By leaning into the diversification
already evident in the FY 2025-26 data, we can
transform our industry from one that reacts to
global trade barriers into one that proactively
defines its own global footprint. The record is
a milestone, but the strategy is the map. Let us
continue to navigate toward a more diversified
and resilient future (courtesy: MPEDA).

Seafood sector eyes value addition, new
markets amid rising US tariffs

Industry leaders and policy makers call for
urgent market diversification, enhanced value
addition, and technology-driven innovation
to sustain the country's seafood trade. India’s
seafood export sector is facing a major setback
following the recent US tariff. Exports to the
US, India's largest seafood market, fell nearly
six per cent in April-September 2025, while
shipments to China, Vietnam, and Thailand
surged, indicating a shift towards Asian
markets. A robust technology-driven startup
ecosystem in the fisheries sector is very much
required, integrating the efforts of researchers,
technologists, industry, and policymakers to
drive innovation and value addition. Focusing
on re-processing and producing high-value
products to increase export revenue is the need
of hour. India must move beyond exporting
bulk raw seafood and tap into the potential for
diversified value-added products, ranging from
breaded squid rings and surimi products to a
variety of ready-to-eat seafood fillets. India's
current value-added seafood exports stand at
USD 742 million, lagging behind competitors
such as China, Thailand, Vietnam, Ecuador, and
Indonesia. Exclusive aquaculture zones and fast-
tracking Free Trade Agreements (FTAs) to regain

competitiveness in global markets should be
declared. The US has long been India's biggest
market for shrimp exports, which constitute the
bulk of the country’s seafood trade. However, the
new tariff regime, coupled with sustainability and
traceability challenges, has disrupted trade flows
and affected export earnings.

Market diversification, FTAs key to protecting
the livelihoods of coastal farmers

Our immediate priority is to drive market
diversification, fast-track FTAs, and move toward
high-value products to safeguard the livelihoods
of millions of coastal farmers and workers. The
recent US tariffs on shrimp highlight a serious
vulnerability in depending on a single product
form (frozen bulk) and a single market. Shifting
to a diversified, high-value product basket is
now essential to de-risk exports and capture
market share in fast-growing economies. There
is a growing global demand for hygienic, fully
traceable, and conveniently packaged seafood,
particularly in major markets like the US, the
European Union (EU), and Japan. By focusing on
processing, India can better meet these stringent
quality and traceability standards.

Mandatory fishmeal traceability amid rising
demand

ICAR-CMFRI is pushing for a regulatory
overhaul of the fishmeal sector, demanding
end-to-end traceability to combat IUU fishing
and unsustainable sourcing. A first-of-its-kind,
CMFRI's pilot study on deep-sea mesopelagic
species adds a rare scientific dimension to what
is shaping up as a pivotal moment for India’'s
aquaculture supply chain, found mesopelagic
deep-sea species could be economically
viable for fishmeal production, pending further
validation. CMFRI has called for mandatory
traceability in India's fishmeal and fish oil
sector. End-to-end traceability from harvest to
consumption is seen as critical to curbing 1UU
fishing and ensuring market credibility. CMFRI
is committed to detailed stock assessments
to guide future sectoral interventions. Global
markets’ growing emphasis on sustainability is




increasing pressure on Indian producers to align
practices with international standards.

Mesopelagic resources as a promising
alternative

There is huge potential for mesopelagic resources,
deep-sea species found in midwater zones, as
an underutilised and promising alternative raw
material for fishmeal production. A pilot study led
by CMFRI, described as the first of its kind in India,
indicated these resources could be economically
viable, though experts called for further
scientific validation before large-scale adoption.
Diversifying raw material sources is critical to
reducing pressure on conventional fish stocks.
that growth in the sector must be evidence-based.
And CMFRI's push for mandatory traceability is
a direct acknowledgement of that gap. The IUU
fishing problem is not peripheral, it undermines
stock assessments, distorts market prices,
and erodes India's credibility in sustainability-
conscious export markets. The mesopelagic pilot
is scientifically intriguing, but the jump from a first-
of-its-kind study to commercial-scale sourcing
requires rigorous stock assessmentthat could take
years. The more immediate challenge is whether
the national traceability framework, which officials
are urging industry to adopt, has the enforcement
teeth to move beyond voluntary compliance.

India’s performance in implementing the blue
economy framework

India’s implementation of the blue economy
framework has shown significantearly momentum,
primarily through a strategic focus on port-led
development and maritime logistics. This is
crucial for trade and immediate economic growth.
However, to truly realise its potential, especially for
coastal communities, we need a more balanced
portfolio. Marine fisheries, mariculture, and coastal
tourism must be accorded a higher policy and
investment priority, as they are the direct drivers
of livelihood security. Furthermore, cutting-edge
sectors like marine renewable energy and blue
biotechnology are still requiring greater policy
support and targeted investments.

CMEFRI not only developed technologies but also
created the required manpower from time to time
in different forms. The Post Graduate Programme
on Mariculture which defined India’s growth in the
fisheries sector by providing capable manpower
and other HRD initiatives from CMFRI always
helped us in providing qualified manpower to the
sector. Today, we adequately embrace ourselves
to the frontline research without destabilising our
fundamental research capabilities for ensuring
sustained fish production from the marine
environment.
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From waste to worth: Upcycling fish and
shrimp leftovers into industrial biomaterials

Nilesh Gandhi®

Director, Nizona Marine Products Pvt. Ltd., Mumbai

India's seafood processing sector generates
millions of tonnes of by-products every year —
fish scales, shrimp shells, skins, and bones —
most of which are discarded or sold at minimal
value as animal feed. Yet these same materials
are the source of two high-value industrial
biomaterials: hydrolysed collagen and chitosan.
Both are natural polymers with proven commercial
applications spanning water  treatment,
agriculture, healthcare, and sustainable
packaging. The systemic failure to recover and
valorise these by-products represents one of
the largest untapped opportunities in India’s
blue economy. Addressing it requires not just
individual enterprise, but a coordinated shift in
how the sector treats processing waste — as a
resource stream, not a disposal problem.

Here's the thing about India's seafood industry.
We're a global powerhouse. We process millions
of tonnes of fish and shrimp every year, shipping
to markets across Asia, Europe, and the Americas.
But for every tonne of fish that goes out the door
as fillets or frozen product, a significant portion
stays behind: scales, skin, bones, heads. For
shrimp, the shells and heads can make up a large
share of the animal's total weight. For decades,
most of this material got dried, dumped, or sold
cheaply as animal feed. It was treated as an
afterthought. The cost of doing business.

That thinking is changing. And the opportunity
it's unlocking is enormous.

The two materials at the centre of this shift are
collagen and chitosan. Collagen comes mainly
from fish skin and scales. Chitosan is extracted

*Corresponding author email: ng@nizond.co

from the chitin in shrimp and crab shells. Both are
natural polymers: biodegradable, non-toxic, and
produced by nature in vast quantities. Industries
around the world are discovering they can do
things with these materials that, until recently,
required synthetic chemicals. The question
for India isn't whether there's a market. There
clearly is. The question is whether we'll be the
ones supplying it.

The fourth dimension of blue foods

Fig. 1: From raw material to industrial asset: Unrefined
marine by-products (left) are bio-refined into high-purity
chitosan and collagen powders (right) for global industrial
distribution

We've always known blue foods (fish, shrimp,
molluscs, algae) are good for the world. They
feed billions of people. They support livelihoods
for coastal communities. And compared to land-
based livestock, they generate a fraction of the
greenhouse gas emissions. Three strong reasons
to grow the sector. Three well-understood pillars.
But there's a fourth dimension emerging now.



It's about what happens to everything that's
left over once the food has been harvested and
processed. That question, which used to have a
very boring answer, now has an exciting one.

Globally, aquaculture produces over 220 million
tonnes of production each year. Of that, nearly
100 million tonnes of by-products (shells, scales,
skins, bones) have traditionally been discarded
or used in low-value applications. That's not a
waste. That's a biological goldmine we've been
ignoring. Through biorefining, these side streams
become collagen and chitosan: materials that
are finding real, urgent, commercial applications
in water treatment, agriculture, manufacturing,
healthcare, and environmental cleanup. India sits
right at the centre of this. We just haven't fully
acted on it yet.

The PFAS problem: Why shrimp shells are part
of the answer

If you haven't heard of PFAS, you will soon. PFAS,
short for per- and polyfluoroalkyl substances,
are a class of synthetic chemicals that have been
used for decades in food packaging, non-stick
coatings, textiles, and firefighting foams. They're
incredibly persistent. They don't break down in
the environment. They don't break down in the
human body either. That's why they're called
"forever chemicals." And they're now showing up
in drinking water, soil, and human bloodstreams
around the world, including in India.

Regulators are cracking down. The US EPA
and the European Union are both tightening
restrictions on synthetic fluoropolymers, and
industries that've relied on these chemicals for
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Fig. 2: Chitosan-based hydrogels offer a powerful, bio-based solution for industrial wastewater treatment, capable of
removing persistent "forever chemicals” like PFAS with remarkable efficiency




years are scrambling for alternatives. This is
where chitosan comes in, and it does so in two
distinct ways.

First, modified chitosan can be used to create
PFAS-free coatings for food packaging and
textiles. It delivers the water resistance and
grease-barrier properties that manufacturers
need, without the environmental persistence
that makes PFAS so harmful. Second, and this
is remarkable, chitosan-based hydrogels can
remove PFAS from contaminated water, with
research showing removal efficiencies above
98%. Think about that. The same shrimp shell
that was discarded in a processing facility could
end up cleaning water that industrial chemicals
have spent decades contaminating.

This isn't just an environmental story. It's a
market signal. Demand for PFAS-free solutions is
growing fast, and the raw material to answer that
demand is sitting in shrimp processing facilities
across coastal India right now.

What these materials can actually do

Collagen and chitosan aren't one-trick materials.
Their applications span a remarkable range of
industries.

Fish-derived collagen is finding its way into
nutraceuticals, cosmetics, wound care products,
and biomedical applications. It's particularly well-
suited for global markets because it carries no
risk of bovine or porcine contamination, making
it acceptable across a wide range of dietary
and religious contexts. India's fish processing
industry generates enormous quantities of
scales and skins that are currently underused.
Converting them into hydrolysed collagen
peptides is a direct route into the booming global
wellness and healthcare market.

Chitosan'srangeisstillbroader.In watertreatment,
it acts as a natural coagulant, binding suspended
particles, heavy metals, and other contaminants
to clean industrial wastewater without the toxicity
of many conventional chemical treatments. In

agriculture, it acts as a bio-stimulant, supporting
plant immunity and soil health, thereby reducing
the need for synthetic, fossil-fuel-derived
fertilisers. In manufacturing, marine polymers are
being developed as biodegradable alternatives
to petroleum-based plastics, materials that
perform well but break down naturally rather
than persisting in the environment for centuries.
And across healthcare, collagen and chitosan
are turning up in wound dressings, haemostatic
agents, drug delivery systems, and post-harvest
food coatings that extend shelf life without
chemical preservatives.

We don't need new inputs. We need to use
what we already have.

Here's what makes this transition different from
most "green" alternatives. It doesn't ask anyone
to do more. It doesn't require new farmland, new
water supplies, or new infrastructure investments
to grow raw materials from scratch. Unlike corn-
based bioplastics, which require additional land
and energy to produce, marine biomaterials
come from resources already flowing through
our supply chains. The fish has already been
caught. The shrimp has already been processed.
The by-products are already there.

The transition to marine biomaterials does not ask
India’s seafood sector to take on something new.
It asks the sector to stop discarding the second
half of what it already creates. Every shrimp shell
that becomes chitosan rather than landfill is value
recovered from a system that has already paid
the cost of generating it. Every fish scale that
becomes collagen rather than fish meal is a step
up the value chain, at no additional environmental
cost. The question for processors, policymakers,
and industry bodies alike is how to build the
infrastructure — collection, processing, quality
standards, and market linkages — that makes this
recovery systematic rather than exceptional.

The people this could change

It's easy to talk about biomaterials as an industrial
or environmental story. But it's also a human one.
In many of India's coastal processing facilities,



Fig. 3: Strengthening coastal supply chains: Value addition in marine by-products provides formal, traceable employment
and improved livelihoods for women workers in India’s coastal communities

it's women who do much of the sorting, cleaning,
and by-product preparation. It's unglamorous,
low-visibility work. And for a long time, it's been
poorly compensated, because the material being
handled wasn't considered valuable.

That changes when by-products become the
starting point of a formal biomaterial supply chain.
The labour becomes traceable. The skills become
recognised. The income improves. A well-
executed transition to marine biomaterials isn't just
good for the environment or the balance sheet. It
strengthens the communities that have always
been at the heart of India's seafood industry.

The conditions are right. The time is now.

The science behind collagen and chitosan isn't
new. What's new is that everything else has
caught up with it. Regulations are tightening.
Export markets are demanding bio-based,
traceable inputs. Industries are actively seeking
alternatives to petrochemical-based synthetics.
And bio-refining technology has improved to

the point where consistent, commercial-scale
production is genuinely achievable.

India's seafood sector has spent decades
earning a global reputation for quality and
reliability. Those are exactly the capabilities
that'll matter in the marine biomaterials space.
The infrastructure's there. The raw material is
there. The expertise is there.

The fourth dimension of blue foods isn't on the
horizon. It's already here, embedded in the scales
and shells that India’s seafood processing sector
generates every single day. Realising this potential
will require coordinated action: investment in bio-
refining infrastructure, clear quality standards for
marine biomaterials, stronger market linkages
between processors and downstream industries,
and policy support for by-product valorisation.
The raw material advantage is in place. What the
sector now needs is the systemic will to use it.

Whatever we produce, we must fully use.
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Beyond the frozen block: A life-cycle vision
for Indian seafood's next decade

R. Harini, N. Venkatachalapathy* and V. Palanimuthu
National Institute of Food Technology, Entrepreneurship and Management, Thanjavur

Thanjavur, Tamil Nadu, India

The 8.46-billion-dollar question

In June 2026, the Marine Products Export
Development Authority (MPEDA) announced a
number that ought to have made every Indian
proud. Despite a punishing 50% tariff imposed
by the United States, India’s seafood exports had
climbed to an all-time high of ¥73,890.46 crore,
about $ 8.46 billion. Volumes touched 19.72 lakh
tonnes. New buyers in China, the European Union
and Southeast Asia had stepped in just as old
buyers in America stepped back. The sector had
not merely survived; it had grown.

And yet, behind that headline lies a quieter story.
More than two-thirds of those exports left Indian
shores in one form: frozen shrimp, headless and
shell-on, packed in cardboard cartons of two-
kilogram blocks. By the time those same shrimps
reach a supermarket in Tokyo, Berlin or New
York, they have been transformed into battered,
breaded, marinated, skewered and plated into
ready meals. They sell for three, four, sometimes
five times what India was paid for them. The
value India creates in the pond is real. The value
the world creates on the shelf is far greater. The
qguestion is no longer whether Indian seafood can
grow. It is whether it can move up the value chain.

A walk down a foreign supermarket aisle

Stand in the chilled-food aisle of a large retailer in
any wealthy country, and the future of seafood is
already visible. There are panko-breaded shrimps
in resealable pouches. The tempura prawns are
ready in 10 minutes in the oven. Garlic-butter
shrimp skewers, marinated overnight, vacuum-
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sealed for the grill. There are retort pouches of
fish curry that need no refrigeration and cook in
the time it takes to boil rice. There is sushi-grade
tuna in single-portion packs, smoked salmon in
ribbons, surimi crab sticks for cold salads, and
fish-protein crisps for the gym crowd. There are
squid rings dusted in seasoned flour, mussels
pre-cooked in white wine, and octopus carpaccio
in olive oil.

India’s presence in these premium formats is still
small, and that is where the next decade of growth
lies. Globally, value-added seafood accounts for
roughly 18 % of the total seafood market. India’s
share of that value-added basket has risen from
2.5% to M% of its exports, worth about USD
742 million. MPEDA's own roadmap is candid: it
aims to push that share to 20 percent by 2030,
in part by building on the path already proven by
Thailand, Vietham and China, which moved from
raw exports to finished food.

Why value must be built across the life cycle
Value addition is a discipline that runs throughout
the entire life of the product, from the broodstock
pond to the retail shelf, and India’s seafood sector
is steadily strengthening at every stage.

At the hatchery, specific-pathogen-free brood
stock, antibiotic-free feeds, and sound polyculture
choices are setting Indian shrimp up for premium
markets from the very start. On the farm, growing
discipline around stocking density, water quality,
and disease management is strengthening
residue compliance year on year, the same



standard that EU and other premium buyers look
for, opening the door to deeper, steadier market
access. At harvest, the wider adoption of stress-
free protocols and on-board chilling is preserving
the firmness and colour that high-end retailers
pay a premium for, carrying forward every gain
made upstream.

Processing is where this value is shaped into form:
battered, breaded, ready-to-eat and ready-to-
cook formats built using surimi from low-value fish,
retort pouches of regional curries, and marinated
portions for Asian cuisines. Packaging carries that
value forward. Modified atmosphere and active
packaging extend shelf life by days; intelligent
indicators confirm that the cold chain has remained
unbroken; and sustainable packaging materials
are becoming a strong selling point with European
retailers rather than a hurdle to clear.

By-products complete the picture, andincreasingly,
they are where the real upside lies. Shrimp shells
are converted into chitin and chitosan for use in
cosmetics, biomedicine and water treatment. Fish
skin becomes collagen and gelatine. Fish frames
become high-protein hydrolysates. What was
once waste is fast becoming a second product
line, often more profitable than the first.

India is also moving early on the sustainability
and traceability work that the world's top seafood
markets now expect. The share of value-added
products in India's export basket has risen from
2.5% to 1%, worth about USD 742 million, and
MPEDA aims to push it toward 20% by 2030.
The early work backing that target is already
paying off. Life-cycle studies on Indian shrimp
farms have found that the older, simpler earthen
ponds actually produce 27.4 percent less carbon
per tonne of shrimp than the newer plastic-lined
ones, a finding that's now feeding straight into
farm-level decisions. Certification has moved just
as fast. BMR Seafood Group became India’s first
ASC-certified shrimp farm, and Penver Products
and Suryamitra Exim followed soon after as the
country’s first and second four-star BAP groups,
the highest rating the programme gives. Across

India and its neighbouring exporters, more than
1,450 farms now hold ASC certificates between
them, accounting for close to 14 % of all the
farmed shrimp produced worldwide. As more
global markets begin treating sustainability and
traceability as the baseline, India’s early head start
gives it room to push further, not just into existing
seafood markets, but into the broader shift the
world is making toward value-added, sustainable
food.

The world has already moved on to sustainable
value addition

There is a deeper shift underway in the world's
premium seafood markets, and India is well placed
to ride it. Buyers in those markets no longer want
value-added products alone; they want products
they can trust to be sustainable, traceable, low
in carbon and fairly produced. Large corporate
retailers increasingly ask their seafood suppliers
to account for their environmental and social
footprint. Certifications such as ASC, BAP and MSC
are fast becoming the basic standard a product is
expected to meet before it ever reaches a shelf.

This shift plays to India's advantage. The countries
that built their value-added seafood industries
decades ago did so when sustainability was barely
onthe agenda, and many are now spending heavily
to undo old habits and retrofit cleaner systems.
India is building much of its modern processing
capacity now, in real time, which means it can
design for low water use, renewable energy, full
traceability and zero-waste by-product recovery
from the very first brick rather than bolting them on
later. The EU-grade traceability system, the Japan-
grade quality standard, and the clean-energy
processing line can be the starting design, not an
expensive upgrade. That is the real opportunity in
front of the sector: not to catch up with the world'’s
sustainable-seafood leaders, but to build the next
benchmark and set the pace others follow.

This modern infrastructure is already a reality on
the ground. Backed by the 20,050 crore PMMSY
scheme, India's approved, active builds include
23,285 hectares of inland ponds, 52,058 reservoir



cages, 27189 transport units, and 634 value-
added enterprise units. This massive, clean-slate
capacity is supported by a record 22,761.80 crore
allocation inthe 2026-27 budget, driving growth in
the cold chain logistics sector, which is projected
to reach US$ 52.96 billion by 2032.

What India already has going for it

The foundations are stronger than they are
sometimes given credit for. India is the world's
second-largest aquaculture producer and exports
more than 1,500 seafood products to nearly 130
countries. Domestic fish production has risen from
141 lakh tonnes in 2019-20 to 197 lakh tonnes in
2024-25, an average annual growth rate of around
7%. The Pradhan Mantri Matsya Sampada Yojana
has invested heavily in processing and cold-
chain infrastructure. The recently signed India-UK
Comprehensive Economic and Trade Agreement
has eliminated tariffs of up to 21.5 percent on
Indian shrimp, lobster, squid and value-added
marine goods, giving Indian exporters duty-
free access to one of the world's most premium
seafood retail markets.

The road to X1lakh crore by 2030

Reaching the %1 lakh crore export target by 2030
will require more than higher volumes. It will require
higher values per kilogram, and that means a
deliberate national push on four fronts: investment
in value-added processing infrastructure designed
to international standards; large-scale adoption of
sustainability certifications and traceable supply
chains; focused research and development on
indigenous Indian product formats, Indian-style
ready-to-eat seafood, regional curries in retort
pouches, value-added preparations rooted in our
own culinary heritage that no other country can
imitate; and a steady widening of cold-chain and
skilling capacity so that quality is preserved from
the farm gate to the foreign shelf.

If these pieces fall into place, the supermarket aisle
of 2030 looks different. A panko-breaded shrimp
pack from Visakhapatnam sits beside a Goan fish
curry retort pouch from Kochi. A jar of clean-label
chitosan capsules carries a Mangalore postcode.

Each product is traceable to its farm, certified for
sustainability, and priced at the premium end of
the world’'s plate. The frozen block, that humble
two-kilogram carton that built the industry, does
not disappear, but it is no longer the whole story.
India will have moved beyond it. And the next
billion dollars will not come from catching more. It
will come from creating more.
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= Ouality Asgured » Purity Gasranteed

ADDRESS CONTACT DETAILS

0 ;‘23 & Unit 1) 1-23B, O Phone 91 5900490375 7 +9 SAEITIRED
CROSS, A
MALPE-MADHWARA | ROAD, MALPE. Banl : Mﬁfﬂmﬂmfﬂﬂhﬁ#ﬂﬂlﬂlm
UDUPH-DISTRICT, KARMATAKA, INDIA - 576 108, | (©) Webite © www.rajfistrmaa com

FISH MEAL, FISH OIL, FISH SOLUBLE PASTE, FISH HYDROLYSATES

= ur Cartifcations

o S & @ Gl g TFEO
JANAI‘HA FISH MEAI. & Dll. PRODUCTS

Marsar Fihaned Rood, Kata, Udupl Dhtriet, Karnateks, MDA - 574 221
Tela: +%1 820 2987005, E-moil: mloifjonathafishmeal.com, wew, jonathofishmeal.com




With Best Compliments from

Asvini
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SEAFOOD




') ICAR-CIFA:

- Advancing India’s

ICAR
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The ICAR-Central institute of Freshwater Aguaculture [ICAR-CIFA), Bhubaneswar, is India’s premier research
institute dedicated to freshwater aquaculture. The Institute traces its origin to the Pond Culture Division of the Central
Inland Fisheries Research Institute established at Cuttack in 1949 and became an independent institute on 1 April 1987.

Located at Kausalyaganga, Bhubaneswar, ICAR-CIFA works under the Indian Council of Agricultural Research and
contributes to science-led development of sustainable freshwater aguaculture in the country.

ICAR-CIFA undertakes basic, strategic and applied research on freshwater finfish and shellfish culture, species and system
diversification, fish genetics, nutrition, health management, environment, extension, training and technology transfer.

The institute has regional research centres af Bathinda, Bengaluru, Rahara and Vijayawada, enabling location-specfic
aguadulture research and outreach across different agro-climatic regions

& EETS

To make Indian Ireshwater aquaculture To achieve excellence in research for
globally compelitive threough eco-Iriendly developing sustainable and diversilied
and sconomically viable fish preduction frashwater aquacullure practices for
systems for livelihood and nutritional enhanced productivity, quality, water=use
security. efficiency and farm income.

MAJOR CONTRIBUTIONS

INNOVATIVE AQUACULTURE TECHNOLOGIES GENETIC IMPROVEMENT PROGRAMMES
Drwbopamae] and desamanalion ol improvied Gansplic improvamant programmses for impodant
aguaculiure echnologhes for camp, catfish, fish and shalfish species, induding improved
frestwaler prawn, murred, anabas, Sapla and carp and fresbrater prawm lnes such as Jayans
olfer pricity MedFwater pociae. Feahi, CIFA Amswit Calla and CIFA-GI Scampd

HEALTH & DISEASE-MANAGEMENT SOLUTIONS SCIENTIFIC FEED & NUTRITHIN SOLUTIONS
Drrvidprmasn] of Earmar-crisnid haalh and Drvirlaprestnt ol sciantiifically krmulabed hssd and Bead
Ea - MBS SOMSONE, Inciuding CIFAX, supplamants such &3 CIFABRRCOD, canp nurdady feed,
CIFA AUV, CIFA - L Check and CIFA M-Check carp grower feed and Zinc-Selenium Nanopius for

for bether aquatic animal health managemanl. Iimperoved growth and Beoodsiock peformance.

DIGITAL & FRECISION AQUACULTURE
Promohsn of praciiien and digitsl sgasculiure
Ihrpugh genspataal decissn-support tocls,
mobde:based advisory sysiems, online training

FARMER OUTRLACH & CAPACITY BUILDNNG
Farmar cuireach through aquacutiure feld
schoocds, K K-Khurdha, training programmes,
saxpatuns visits, SCEP TSP, MEH, Farmer FEIRST

and farmes-friendly knowledgs platiorms. and cihar national developmant inflistives,

HATCHERY & SEED PRODUCTION TECHNOLOGIES MATIONAL AQUACULTURE DEVELOFMENT SUPPORT

Sxenglhening of halchery, seed production and Support to national aquacuure development Bhrough
Iechrologies Beough Tacilities for canp, b, technology backslopping, capacity buliding,

catish and ireshamler prren bressng, hesd afirbpiandurahip BrOMOan, wimshn Smpowarmand,

production. SSeaih Sagnoss, sod and wals ghedant angegoemant and sciorcs-society Eniogn,

tessing, and heed analysis
Crrow Fish, Crrow with Fisk II!
ICAR-CEMTRAL INSTITUTE OF FRESHWATER AQUACULTURE
An 50 5001 :201 § Cartified Inwiiuis
Kausalyaganga, Bhubaneswar-T61 002, Odisha, India | wew.cifa.nic.in
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= Faster grovwth o

Genetic Improvement
Programme (ICAR-CIFA)

Jayanti Rohu® {14th Gen.) + CIFA-Amrit Catia® (dth Gen.) «
CIFA-GI Scampi® (16th Gen.)

Geneatically improved fish and freshwater prawn strains — developed
through long term selective breeding — delivering faster growth,
higher productivity, efficient resource utilization, and enhanced
farmer incomes across India's aquaculture sector,

50-60% raster crown

Jayanti Rohu® — 5.2 lakh tonnes of
additeonal fish prodection annually

across 18 states

99  Faster Growth

CIFA=GI Scampl® — contributes =2 550
tonnes -of sdditional fresiwaber prmwm

production annually

Climate Adaptation

uneertaimnty

5 culture duration

30% aster Gromn

CIFA-Amrit Cotla® — boosts farmer
profits by 250%; cuts grow-out by
=2 months across 13 states

38,470 core

Economic Impact
Combined etonamic vakse across ol thees
improned genetic siraing rationwide
Technology Spread
Jayanti Rohu® 18 1.30 lakh ha
CIFA-Amrit Catla® 13 0,67 lakh ha
CIFA-GI Scampi® 10 3,500 ha

Collective Impact: These climate-resiient genetic stocks are strengthening India’s
aquaculture systems, securing farmer livelihoods, and driving naticnal fish production —
commercialized through multiplier units for large-scale adoption.



For Enquiries Contact :

Arya Sea Foods Privare Limited
9-14-10, 1st Floor, CBM Compound,
Visakhapatnam - 530 013.

& +9198666 60443

arya

. SEAFOODS

= sales@aryaseafoods.com
venkat@aryaseatoods.com

& wwwaryaseafoods.com



SANDHYA AQUA

PREMIUM
BLACK TIGER FEED

EXTRA GROWTH, EXTRA INCOME

NURTURE WITH NATURE'S BEST

AN SO 22000 & 1SO 9001 CERTIFIED COMPANY
CAA Registration: CAA/SEP 2025/FAU/09150
APSADA License No.: AQNLBOKK085208




EXPI]RTS PRIVATE LIMITEI]

.\ PLANT EU APPROVAL NO: 1870
ot + </ UMERCHANT PLANT - PADMASHREE EXPORT (1318)

I-r .

FRESH FROZEN
FOR A XIALA CILPALITY
HYGIEMICALLY
PROCESSED
@ GLOBAL STANDARDS
b TRUSTED WORLDWIDE

OM TIME
EVERY TIME
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CONTACT Us: Plot Mo, - SIAMET1HEG0, Paka Staion Fasd, Poiia, wearw. bhimrojexports.com
Rajalaxmi Pra Bt iefiake - 751024

{Diractor] e 1 il 1]




SANDHYA AQUA

PREMIUM
VANNAMEI FEED

EXTRA GROWTH, EXTRA INCOME

NURTURE WITH NATURE'S BEST

AN ISO 22000 & 1SO 9001 CERTIFIED COMPANY
CAA Registration: CAA/APR 2024/0THERS/06043
APSADA License No.: AQNLBOKK085208
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ALASHORE

MARINE EXPORTS PVT. LTD.

OUR PRODUCTS WHY CHOOSE US?

BLOCHK, FROIER VALUE ARDEDR
SHEMP SHRIMP PRODUCTS

All products ane processed under strict iMemational quality
standards and customized SCCording to buyer specications.

(2) Shipping World Wide .....

GLOBAL MARKETS

ALASHORE MARINE
EXPORTS PRIVATE LIMITED

PREMIUS CRUALITY FROZEN SHRIMP EXNPORTER | SUSTARNASLE AQUADULTUEE |

INTEGRATED SUPPLY CHAIN

Frowh Sifafy o Bty B prisiiey
Bl o], DRSS DR T
e ] (el p

CLOBAL CUALITY STANDARDS

Aetranced procerarg eciben w8 tbrperd
il delorly vl paiify il apiiea

MELEABLE EXFORT PARTHER

Serwny koo compacee, nesl cheaes
Lot LYo M ] LRy b g ]
i iy

SUSTAIHARLE AQUACULTURE

COrmrumned L Iefa st Hres] SF o
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g icgakoy ipoor i mest Cupinee
racprerTarin

COMEISTENT JUPFLY
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GLORAL SUPPLY PARTHER




"HIGHLAND *

— AGRO FOOD —
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TYPES OF ITEMS
VANNAMEI
BLACK TIGER
WILD CAUGHT SHRIMPS

CEPHALOPODS

MAHI/GROUPERS/OTHER
FISH ITEMS
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1000+ 1600+ 150 MT/Day 6000 MT GLDBﬂL SUSTAINABLE
anrmp Farms Workforce Processng Lok Storage txport & Technoogy-Dviven
Netwiork Strength Capacity Facility Presence Operations

BRANDS OF HIGHLAND AGRO FOOD

Advanced Aquaculiure The Signature of
mutrition Solutions Irust & Excallence

"ARMERS. NOURISHING GLOBAL MARKETS. BUILDING SUSTAINABLE FUTURES

sMET?® | *31Fs | fisai | O @ “f-cf:f' i

& Highland Agro Food Pvt. Ltd.
Plat Mo, 347-353, Gadabhanga
Kramtaads, Balasons, Odsha - 756043, Inda

& +91 70087 17359

; . i ) www.highlandgroups. com
EUROPE | MIDDLE EAS alA &)  info@highlandgroups.com

PROUDLY INDIA = GLOBALLY TRUSTED
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Quiz time

Reap the shrimp, not Benthic Algas,
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RAJ FISHMEAL AND OIL COMPANY
(AN 1SO 9001; 2015 CERTIFIED COMPANY)

RAJ FISHMEAL AND OIL COMPANY, UNIT 11
(AN GMP + ASSURED COMPANY)

OUR PRODUCTS

ADDRESS
1-23 & 1-23B, 3RD CROSS,
MALPE-MADHWARAJ ROAD, MALPE,

UDUPI-DISTRICT, KARNATAKA, INDIA- 576 108.

CONTACT DETAILS

M Phone : +91-9900490375 | +91-9448272980
v+EY Email : sales@rajfishmeal.com | office@rajfishmeal.com
: Website : www.rajfishmeal.com




H_—.____h.?..ﬁ:h DEEP EXPORTS PRIVATE LIMITED -_n_-.-..h__. -___._
CHANDIGOR!L BADU, NORTH 24 PARGANAS, HOLKATA-7O01.28,
\N__ WEST BENGAL, INDIA

EUVAFPROVAL NO-1373
S BAP-P11028, BROGS, HACCP, SMETA, FDA, F55Al
E-Mail: info@shankhadeepexports.com
ff%@\.. SEA FOODS PRIVATE LIMITED
DAKSHIN BALARAMPLIR , SHANKARPUR. BODHREA RAMNAGAR,
m,.......nw % WEST BENGAL, INDIA
) /S| EUAPPROVAL NO-498
Tl Y BAP-P10652, BRCGS, HACCP, SMETA, ASC, FDA
20§ PV G-Mail: infoaseafoodsmail.com

Contact with Us

MR.KAMDEV JANA
(Managing Director & Marketing Head)
Mobile & Whatsapp: +91-9800956710
E-Mail: ii:.-.r__;n__h!s

e o s n T —

" MR.KRISHNENDU JANA
{Director]
Mobile: +91-9535003818

MR.H.MUKHERJEE

[(Manager)
Mobile: +91-9903043 390/7063514120

MR.A.MUKHERJEE

{Manager)
Mobile: +91-9477118642




