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FOREWORD

It is with great pleasure and deep satisfaction that | present this
foreword to the Training Manual of the Science Camp titled “Beyond
Blue Horizons: An Experiential Training Manual for B.Sc. Agriculture
Students” Conducted from July 14 to 18, 2025, at the STI Hub Digital \ ‘
Training Hall, ATIC, ICAR-CMFRI, Kochi, this programme exemplifies our \ \
continued commitment to innovative, experiential, and interdisciplinary N\
learning in agriculture and allied sectors. ML

Organized by ICAR-Central Marine Fisheries Research Institute through

its Agricultural Technology Information Centre (ATIC), the training served

as a dynamic platform for B.Sc. Agriculture students from the College of Agriculture, Vellanikkara,
Thrissur. The thematic focus on integrating field-based experiences with advanced laboratory
analyses reflects a progressive approach to education—one that fosters a seamless continuum
between knowledge generation, validation, and application. Such initiatives are vital in equipping
students with the skills and perspectives required to address emerging challenges in agriculture
and fisheries.

| place on record my sincere appreciation to Dr. Vipinkumar V.P, Principal Scientist and ATIC
Manager, ICAR-CMFRI, for his exemplary leadership, meticulous planning, and unwavering dedication
in organizing this programme. His efforts, along with those of the entire team, have ensured the
successful conduct of this Science Camp, setting a high standard for future capacity-building
initiatives.

The programme was thoughtfully designed to bridge the gap between theoretical understanding
and practical application. It offered participants a rich blend of innovative lectures on emerging
topics, hands-on training sessions, field exposure visits, and institutional interactions. The
opportunity to access advanced laboratories, aquarium facilities, and the museum at CMFRI
significantly enriched the learning experience. Equally important were the interactive sessions with
farmers, which fostered meaningful exchanges between academia and practitioners, grounding
scientific knowledge in real-world contexts.

Such experiential learning opportunities are invaluable in enabling students to appreciate the
dynamic flow of information from field observations to laboratory insights, ultimately supporting
informed decision-making and innovation in production systems. | am confident that the
knowledge and exposure gained through this Science Camp will contribute significantly to the
academic growth and professional development of the participants.

| extend my warm congratulations to all the students and faculty members who actively engaged in
this programme. Your enthusiasm, curiosity, and commitment to learning are truly commendable.
May this experience inspire you to strive for excellence and contribute meaningfully to the
advancement of agriculture and fisheries.

| am confident that this training manual will serve as a lasting resource, capturing the essence of
the programme and reflecting the collective efforts that made this initiative both impactful and

memorable. M‘V"“/

Dr. Grinson George
Director, ICAR-CMFRI
Kochi



PREFACE

It is with immense pleasure and a deep sense of fulfilment that |
present this compendium, “Beyond Blue Horizons: A Training Manual for
B.Sc. Agriculture Students of Kerala Agricultural University” This volume
encapsulates a unique and inspiring journey of experiential learning,
meticulously designed and conducted at the STI Hub Digital Training
Hall, ATIC, ICAR-CMFRI, Kochi, from July 14 to 18, 2025.

Envisioned as a transformative academic engagement, this Science
Camp brought together bright and inquisitive B.Sc. Agriculture students
from Kerala Agricultural University, Thrissur, and guided them through
a rich continuum of learning—from field-level realities to the precision of laboratory analytics. At

a time when agriculture is rapidly transitioning into a data-driven and innovation-led enterprise,
the programme provided a vibrant platform for students to explore the convergence of traditional
knowledge systems with modern scientific advancements, with a special emphasis on the fisheries
sector.

The training was thoughtfully structured to deliver an immersive and practice-oriented learning
experience. Through a dynamic blend of expert lectures, hands-on sessions, field exposure visits,
institutional interactions, and meaningful dialogues with farmers, participants were encouraged not
only to learn but to question, analyse, and innovate. The focus was on nurturing scientific curiosity,
strengthening practical competencies, and inspiring a forward-looking approach to sustainable
agriculture and fisheries development,

This manual, comprising ten thoughtfully curated chapters, reflects the thematic depth and diversity
of the programme. It covers a wide spectrum of subjects including integrative analytics, digital
interventions, field diagnostics, and emerging marine agri-technologies. What makes this volume
particularly engaging is its strong practical orientation—each chapter offers insights, methodologies,
and experiences that readers can readily connect with and apply. The concluding chapter, featuring
the comprehensive report prepared by the students, stands as a testament to their active
engagement and the effectiveness of the experiential learning model adopted during the camp.

| place on record my sincere gratitude to Dr. ). Jayasankar, Head of the FRAEE Division, and Dr. B.
Jenni, ACTO, ATIC, for their scholarly contributions, editorial excellence, and steadfast support as
co-editors of this compendium. Their efforts have been instrumental in shaping this manual into a
valuable and enduring academic resource.

As the Course Director and Chief Editor, | consider this compendium not merely as a documentation
of an event, but as a celebration of collaborative learning and an invitation to explore the vast and
promising interface between agriculture and fisheries sciences. While this endeavour represents
only a beginning—a glimpse into a much larger horizon—it is my earnest hope that this volume

will inspire readers to delve deeper, think innovatively, and contribute meaningfully to this evolving
domain.

| warmly invite students, researchers, academicians, and practitioners to engage with the chapters
that follow—rich in practical insights, field-based observations, and scientific perspectives—and to

draw inspiration for future learning and innovation. M

Dr. Vipinkumar V. P.
Principal Scientist & ATIC Manager
ICAR-CMFRI, Kochi
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Mussel farming 5

Vidya R., Vipinkumar V.P. and Jenni B.
ICAR-Central Marine Fisheries Research Institute, Kochi-682018, Kerala

Introduction

Bivalve groups such as oysters, mussels, and clams, are among the most
significant organisms cultivated globally. Among these, Perna viridis and Perna
indica are the most dominant species in cultivation. The Central Marine
Fisheries Research Institute (CMFRI) has developed environmentally friendly
techniques for mussel culture. CMFRI has taken up efforts to popularize mussel
culture in all coastal districts of Kerala.

Scope for mussel farming

Kerala state possesses rich mussel resources, with surveys indicating the
presence of two species along its rocky shores: the green mussel (Perna viridis)
and the brown mussel (Perna indica). P. indica is primarily found south of
Kollam up to Cape Comorin, while P. viridis is distributed throughout the entire
coast.

Following the monsoon season, there is a significant settlement of mussel spat
along the entire coast of Kerala. This spat can be utilized for farming purposes.
When cultured, mussels typically reach a harvestable size of 55-70 mm within 4-
5 months.

Mussel farming in India

The CMFRI has developed technologies for farming of mussels in early seventies
and since then it have been upgraded and refined for commercial production.
The Calicut Research Centre of CMFRI. successfully demonstrated mussel culture
in the Dharmadam Estuary during 1995-96. Open sea culture of mussels was
initiated by the CMFRI off Vizhinjam and off Calicut during the 1970’s.

FARMING TECHNIQUES
Site selection

For successful mussel farming, suitable locations include open-sea and
estuarine areas that are sheltered from strong wave action. The ideal
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environment features clear seawater with a high concentration of plankton. A
moderate water current is beneficial, as it supplies the necessary planktonic
food and helps to remove excess pseudofaeces and silt that can accumulate.
The water should maintain a salinity of 27-35 parts per thousand (ppt) and a
temperature range of 26° C to 32° C. Additionally, the site must be free from
domestic, industrial, and sewage pollution.

Open sea farming

In open sea farming, the depth at the site should be above 5m without strong
wave action, less turbulent and with high primary productivity. Long line and
raft culture techniques are ideal for open sea farming. Mussels grown on long
lines become smothered by naturally settling juvenile mussels and other
fouling organisms. Effective utilization of easily available material for
fabrication of long line and rafts can be done. Disadvantages of this farming
are the poaching and unpredicted climate changes. Protected bays are ideal
for mussel farming.

Estuarine farming

Compared to open sea, estuarine ecosystems with less turbulent and shallow
depth (<4m) are suitable for mussel farming. Culture of mussels on horizontal
ropes results in high productivity due to the effective utilization of the primary
productivity. Rack culture is ideal for estuarine conditions. Fluctuation in
salinity during monsoon season and pollution through domestic and industrial
waste are the main constraints in estuarine mussel farming.

Methods of farming
Rack method

This method is suitable for estuaries and shallow bays. The racks are fabricated
placing bamboo / casuarina poles vertically and horizontally tying and lashing
with nylon/ coir ropes. Bamboo or Casuarina poles are driven into the bottom
and spaced at a distance of 1-2m. These stakes are connected horizontally with
poles. The horizontal poles should be above the level of water at high tide and
seeded ropes are suspended from the same.

Raft method

This method is ideal for open sea conditions. Square or rectangular rafts are
fabricated with sturdy bamboo or casuarina poles. Buoyancy for the raft is
provided by tying 5 barrels of 200-litre capacity one each at the four corners
and one in the middle (metal oil barrel painted with anticorrosive paint or
synthetic material). Ideal size of the raft is 5 x 5 m. The rafts are positioned at
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suitable site in the sea using 50-100kg of iron, granite or concrete anchors.
Three seeded ropes can be suspended from one square meter area of the raft.

Long-line method

This method is considered ideal for unprotected open sea conditions. The main
line is a synthetic rope of 16-20mm diameter. The long-line, which is supported
by 200 litre barrels tied to it and spaced at 5m. The long-lines and barrels are
anchored in position at both ends using concrete blocks and nylon ropes.
Seeded ropes are suspended from the long line.

Horizontal culture

This method is ideal in shallow areas with a minimum level of water column.
Seeded ropes were suspended by tying upward by ropes to horizontal poles;
but both the ends will be stretched and tied in vertical poles erected in opposite
sides of the farm structure.

Seed collection and seeding on ropes

The site selected for collection of seed should be free from pollutants. Seeds
collected from the submerged (sub tidal) areas will be healthier. After removing
other organisms and weeds, the seeds were washed thoroughly in seawater.
About 500-750g of seed is required for seeding on one-meter length of rope.
The ideal size of the seed is 15-25mm with 1-2g weight. The length of the rope is
decided by considering the depth where the raft/ rack is positioned. While
suspending the seeded rope on rack it must be tied in such a way that the upper
seeded portion of the rope should not get exposed during low tide.

Nylon rope of 12-14mm or 15-20mm coir rope can be used for seeding. Old
cotton net, cotton mosquito net or cheap cotton cloth are used for covering the
seeds around the rope. Cotton netting of required width and length is placed
on the floor and required quantity of seed is spread over the net from one end
to another. The rope is kept above the net and is tightly stitched in such a way
that the seeds spread uniformly around the rope. The cloth will regenerate
within 2-3 days. By this time the seeds will secrete byssus thread and will get
attached itself to the rope.

To avoid slipping of the mussels, knots are made on seeded rope at a distance

of 25cm. Placing split bamboo pegs in the rope (12-14mm) at regular intervals
will also serve the purpose.
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Grow-out-phase

The seed, which get attached to ropes, show faster growth in the suspended
column water. If the seed is not uniformly attached, crowded portion always
show slipping. To avoid slipping, periodical examination of seeded rope and
thinning of the same is essential. The ropes also should be suspended in such
a way that it will not touch the bottom as well as the seeded portion is not
exposed for longer period during low tide. Seeded mussel on the upper portion
of the rope shows faster growth due to the abundance of phytoplankton. For
better growth the seeded ropes should be spaced at a distance of 25 cm.

Management

Constant care is required to see that the raft/rack is in position. Thinning may
be done if necessary to avoid loss of mussel and to provide enough growing
space To improve growth, it is also important to periodically remove fouling
organisms such as barnacles and polychaetes.

Depuration

To avoid risk in consuming the mussel meat and to increase the quality of
mussel, depuration is essential. During the process of feeding, mussels
accumulate all suspended biological materials including harmful
microorganisms. Before the product reaches the market, these materials have
to be removed from their gut. The process of such purification is called
depuration.

The mussels are placed for 24 hours in cleaning tanks under a flow of filtered
seawater. About 10-20% of the seawater is continuously replaced. At the end of
12 hours the water in the tank is drained and mussels are cleaned by water to
remove the accumulated faeces. The tanks are again filled with filtered seawater
and the flow is maintained for another 12 hours. Then the tanks are drained and
flushed with a jet of filtered sea water. The mussels are held for about one hour
in 3 ppm chlorinated seawater, and then washed once again in filtered seawater
before marketing.
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