@/ @ CMPFRI Training Manual Series No. 55/2025

2 A U 31 318

57" CMFRI Bilingual Training Manual on

Indian Pompano Farming in
Different Culture Systems

&23.‘64 ) $.500659 P50250H/505KE) Y
gaw 20%¥o 8950 B¥ea HH¥o

Under Scheduled Caste Sub-Plan (SCSP) Component

faomenucev™ a2y g
"I § 31 U - dhegtd Sl Alfcetdhl TR giere

faeTeAuceuT™, 31iE He, Hred

Visakhapatnam Regional Centre of
ICAR-Central Marine Fisheries Research Institute

Visakhapatnam, Andhra Pradesh, India
0NASE - Sogs BB &) H033¢5 S0

BP0 aaoédb Sogio
a’)aaapq)aho eoé HAE, andéa'i&io




s LB
- _ ol
P

s CMEFRI
gf3reiot / Bilingual Training Manual on

firer Swpiaen sRdl uTFuTel FSEl grere
Indian Pompano Farming in Different Culture Systems
Under Scheduled Caste Sub-Plan (SCSP) Component

DI, D H;DPOE® FONH/BBE) IO
e DoHB0 §°Ho Bz 5P DISO0
ARG Bere 6D HedS (SCSP)eF eetsore

Training Coordinator
Sekar Megarajan

BEE0 DIVODES
386 btivoasd

Training Co-coordinators
Ritesh Ranjan, Biji Xavier, Jayasree Loka & Joe K. Kizhakudan
B DEP-HHBIADESD
0388 Boad, B2 BHON6, 23018 50 hodin 3 8. BBHBD

=z CMFRI
famenueeom asila &g
M1 $ 31 U - B el Aifceddsl argeiard eeurd
fa2Teduceu™, 1Y "ell, Hed

VISAKHAPATNAM REGIONAL CENTRE OF
ICAR-CENTRAL MARINE FISHERIES RESEARCH INSTITUTE
Visakhapatnam, Andhra Pradesh, India - 530003

Db - S0 HHNB M, HOSPHD HOoD
DPDHE,0 FPoBID SoHo
DBTPHE0, B0 HAIS, g6S B0 - 530003




= @ )
= N N . | A

Aboul the Manual

This training manual on "Advances in Marine Finfish Farming
Practices" is published by the ICAR-Central Marine Fisheries
Research Institute, Regional Centre, Visakhapatnam, Andhra

Pradesh under the Scheduled Caste Sub-Plan (SCSP) component.
This manual is published as reading material for the participants

of the training programme and other stakeholders who are linked
with marine finfish farming, especially the fish, Indian pompano.
The manual is contains several important information on farming
practices for the marine finfish in sea cage farming, coastal cage
farming, coastal pond farming, and other important farming
systems. The information given in the manual are more of practical
oriented, and can be replicated in the farmer's field for achieving
consistent result. Also, the available information will answer different
gueries for farmer's and academia's doubts in the commercial
farming practices especially Indian pompano. It is assured that
the knowledge gained from this training programme will go a long
way to boost the experience of different participants, and other
stakeholders making them more confident of success in their various
mariculture related activities. My sincere gratitude to all my
colleagues in the centre who have helped in preparing and printing
this manual.

Sekar Megarajan
Senior Scientist & Training Programme Coordinator




Preface

Mariculture is one of the fastest growing sub-sectors of aquaculture in the world.
In contrast to the global scenario, Indian mariculture sector is in a developing
stage, despite its huge potential to enhance seafood production in the country
and thereby the revenue and livelihood. To enhance the marine finfish production,
technological developments on seed production of commercially important
marine finfish species, and their farming practices were developed and
standardised by ICAR CMFRI at its Research Centres and Station Laboratories
along the Indian Coast. Recently developed finfish farming practices include:
small diameter sea cages, coastal backwater cages, Recirculating Aquaculture
System (RAS) for marine finfish broodstock development and nursery rearing,
and coastal marine finfish farming methods for marine finfish Indian pompano.
All these developed technologies have been tailored to suite with India's prevailing
coastal characteristics and climatic conditions. Developed technologies have
been demonstrated and disseminated in different maritime states of India by
ICAR-Central Marine Fisheries Research Institute, and has been constantly
contributing to the promotion of the marine finfish farming in India. Indian
pompano, Trachinotus mookalee is the best suitable cultivable marine finfish
species in India, with its high nutritional and market value in India. Indian
pompano breeding, seed production and culture protocols are standardized at
Visakhapatnam Regional Centre of ICAR-CMFRI and demonstrated in ponds
and coastal cages of Andhra Pradesh. Industry- Institute partnership with
entrepreneurs and farmers and aquaculture and Fishery Science students and
researchers is the need of the hour for sustainable high-density production and
commercialization of Indian pompano in India. This training manual will serve
as a comprehensive hand book for all primary entry farmers and learners to
get acquainted on "Indian pompano farming in different culture systems" and
focuses on the Indian pompano finfish farming protocols for better culture
management practices and propagation of the Technology to a larger area
and farming community. The participants would be learning new skills and we
encourage all to practice the techniques, and seek clarification whenever needed.
| believe that with dedication and the resources provided in this manual, you
will be well-prepared to succeed.

Joe K Kizhakudan
Principal Scientist & Head,
Visakhapatnam Regional Centre of ICAR -CMFRI
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CHAPTER - 01

Seed production of Indian pompano

Ritesh Ranjan, Biji Xavier, Chinnibabu Bathina, Ravi K. Avadhanula and
Damodararao Padumu

ICAR-CMPFRI, Visakhapatnam Regional Centre, Pandurangapuram, Andhra University Post,
Visakhapatnam - 530003

Introduction

In India, the resources available for mariculture/coastal aquaculture is vast and it
includes 8129 km of coastline, 2.2 million km? of Exclusive Economic Zone (EEZ)
with 0.5 million km? of continental self, 1.2 million ha of coastal salt affected land
and 3.9 million ha of estuarine area. In spite of having huge mariculture resources,
India is still at the initial stage in mariculture. The coastal aquaculture scenario
continues to be dominated by shrimp farming with single species. Presently, shrimp
culture in India is in doldrums, due to the frequent failures of the crop. Adopting crop
rotation or diversification using finfishes, to some extent would solve the issue of
diseases in shrimp industry. One of the vital prerequisites for crop rotation or
diversification is the availability of seed production technology for selected high
value finfish. Indian pompano is a suitable species for crop rotation, since the shrimp
pond could be used as such for the culture of the species without further modifications.

Therefore, it was felt a necessity to develop seed production technology of high value
marine finfishes and accordingly breeding and seed production technology of Indian
pompano, Trachinotus mookalee was initiated and perfected at Visakhapatnam
Regional Centre of ICAR-Central Marine Fisheries Research Institute, Visakhapatnam,

Andhra Pradesh.

Indian pompano is distributed in western Indian Ocean from the Gulf of Oman
eastward to Sri Lanka. Its range also extends to Singapore, Gulf of Thailand and
Hong Kong. In India it has been reported both from the east and west coasts. It is
considered as one of the potential candidate species for aquaculture because of its
several culture characters like fast and uniform growth rate, their attractive
appearance, hardy in nature with tolerance to wide range of water salinities (5-35 g/
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), acceptability to formulated feed, firm white as well as tasty meat and high market

demand. It can be cultured in both ponds and cages.

Broodstock development and spawning

Broodstock development, breeding and
larval rearing of Indian pompano were
first time successfully achieved at
Visakhapatnam R. C. of ICAR-CMFRI,
Andhra Pradesh, India.

Adult fishes (>2kg) collected from
commercial catches were stocked @ Tkg/
m? in a circular tank of 125 m?3 capacity

fited with a Re-circulating Aquaculture

system (RAS). The tank was connected with

different components of RAS such as rapid
sand filter to remove suspended solids,
protein skimmer to eliminate dissolved
solids and biological filter to reduce
biochemical waste. The whole tank water
was getting re-circulated 300% per day,
and the water was added at the rate 3% to
top up the loss happening due to protein
skimmer and backwashes of rapid sand
filter.

They were fed on fresh squid and clam
meat fortified with squid oil, vitamin —
mineral pre-mix in a day till satiation. They
were cannulated and sexed. Passive
integrated transponder (PIT) tagging was
used for identification of individual
brooder. The brooders were matured within 1
4 months with ova size of 450 - 550 um. " Seed Survey
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Spawning was obtained either naturally or by inducing with hormone. Once the intra-

ovarion ova reaches a size of 500 um diameter, the male and female were induced
with hCG at a dose of 350 IU/kg body weight. The spawning occurred within 36-38
hours after injection. The number of eggs spawned by Indian pompano ranged from
0.6to 1.5 lakhs.

The spawned eggs from broodstock tank
were collected by passing the surface
water through an egg-collecting chamber
fitted with a hapa of 500 um. Collected
eggs were treated with 20 ppm iodine
solution for 10 minutes with strong
aeration. Treated eggs were stocked in
100 L aquarium tank @ 200 nos per liter.
Bottom settled eggs were removed after 2

hrs of stocking. The eggs hatched out 20-
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22 h after fertilization at 28-30 °C, 30-32 ppt salinity and mild aeration. Newly
hatched out larvae were free floating on the water surface.

The overall fertilization and hatching rate was found to be 69 + 1.55 % and 87.67 +
0.81 %, respectively. Subsequent spawning of Indian pompano were achieved at an
interval of 35-40 days in RAS.

Larviculture

The newly hatched larvae measured 2.1-2.2 mm in total length. The mouth opening
was formed after 42-46 h post hatch. The newly hatched larvae were collected from
the water surface of hatching tank and stocked in larval rearing tank @ 10 nos./L.
Water depth of the larval rearing tank was maintained at a minimum of 80 cm.
Green water was used for larval rearing.

Rotifers and copepod nauplii were added from 2" dph onwards @ 10-20 nos./ml.
Artemia nauplii were used in larval rearing tank from 9" dph. Weaning of larvae
with inert diet was started from 15" day. Metamorphosis of the larvae started from
17" day and was completed by 22" day.

The size of the metamorphosed fry
ranged from 16 to 17 mm. Juveniles of
Indian pompano were harvested after
25-30 days of larval rearing and were
shifted for nursery rearing. The average
survival during the larval rearing was
around 21 %. Longer duration of light
(1000 lux) was provided for two to eight
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days of larval rearing, afterwards natural light period was followed. Feeding and

water management during larval rearing is depicted below.
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Nursery rearing

The nursery rearing of Indian pompano was standardized with different feed and
culture conditions. Pellet feed with 45 % protein and 10 % lipid was ideal during the
nursery rearing. Feed are fed @ 10 % of the biomass for 3-4 times in a day. Nursery
rearing was carried out in different systems such as RAS, hapa fixed in pond, hapa
fixed in sea cages and cement tank. The stocking density was maintained 300- 1000
nos per m® depending upon the culture system. Indian pompano grew to a size of
20-25 g in 2 months culture period, after which it was stocked in pond or cage for
grow out culture.

Grow out culture

Advanced Indian pompano (15-20 g)
produced were stocked in cage and fed
with floating pellet having 40-45 %
protein content. Initial culture showed
good growth performance from 15-20
to 120-130 g (126+3.17g) after three
months in FRP tank and after 10 months

of rearing, fish attained an average size
of 969.9+67.5¢g.

- G




o CMFRI

CHAPTER - 02

Nursery Rearing of Indian pompano -
Different Culture System Approach

Sekar Megarajan, Biji Xavier, Damodararao Padumu,Chinnibabu Bathina
and Dimmidi Murali Kiran

ICAR-CMFRI, Visakhapatnam Regional Centre, Pandurangapuram, Andhra University Post,
Visakhapatnam - 530003

Introduction

Cocastal marine aquaculture is one of the emerging areas for marine food fish
production and is mainly performed in the seaand in coastal ponds. Mariculture
and coastal aquaculture collectively produced 30.8 million tonnes (USD 106.5 billion)
of aquatic animals in 2018, and they are mainly from marine cages, coastal cages
and coastal earthen ponds. Increasing marine food fish production through innovative
and intensive culture methods has increased demand for marine finfish seeds either
from wild collection or hatchery based production. In this context, nursery raring
plays an important role in supplying sufficient numbers of fingerlings at ready-to-
stockable size in grow—outculture for better survival and faster growth. Larval rearing
ends after the larvae achieve the full metamorphosis, and the metamorphosed early
fry harvested from larval tanks is often not strong enough for direct stocking in grow-
out farms. Thus, nursery rearing of fish larvaeis important for the production of the
grow-out culture of stockable-size fish. It is evidenced that healthy seeds are key for a
healthy grow-out culture with better economic returns. Thus, maintaining healthy and
disease-free stock is of prime importance for achieving better production in the grow-
out system. So, the nursery-rearing concept gives a better opportunity to maintain
large numbers of fish fingerlings in small areas, which facilitates for effective
management. Nursery rearing practices are majorly classified into two major
categories; indoor and outdoor systems; where indoor-based culture is performed
either by flow-through or recirculation based concept in FRP (Fibre Reinforced Plastic)
/concrete/collapsible tanks. Outdoor-based system is performed either running or
moving waters in hapa erected or installed in earthen ponds, coastal cages and
marine cages. All these culture systems have their own merits and demerits concerning
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management and advocating these systems are based on the size of stocking and
method of grow-out systems will be implemented for the species.

Nursery rearing of Indian pompano

The culture technology for the species has been standardised, disseminated and
presently being practised in different coastal states inmarine cages, coastal cages,
and coastal ponds. In order to perform for grow-out culture in these systems, the fry
produced in hatchery should be nursery-reared till attaining the size at which the
larvae tolerate different environmental conditions in the grow-out environments.
Depending on the culture systems and locations, the nursery rearing is performed in
different culture conditions with different suitable management practices. In general,
25-30 g size fingerlings are considered as an optimum size for stocking in grow-out
culture systems, but stocking of bigger size fingerlings will help in reducing the grow-
out culture period, and will enhance the culture performance of the stocked Indian
pompano seeds. The nursery reared fingerlingsare to be transported to the culture
site, and thus the size of the fingerlings depends on the distance between the nursery
and grow-out site, and mode of transportation. This fish is sensible to transportation
stress, and thus the establishment of nursery facilities in proximities of grow-out culture
environment is highly recommended. Common nursery rearing systems
recommended and adopted for the species includes indoor-based flow-through
systems (FRP and concrete cement tanks), recirculating based indoor system (RAS);
hapa in the coastal pond, coastal cage and marine cage based outdoor systems.
More importantly, the growth rate for Indian pompano is <0.1 to 1.0g/day during
early growth phase till attaining 100 g and then the growth rate increases up to 7.0
g /day in the later growth period. Therefore, maintaining nursery in small confined
area for long time is recommended to save time, energy and expenditure in the
grow-out culture operations.

Indoor based nursery rearing systems
Flow-through based nursery system

Flow-through-based nursery rearing is the low density based extensive rearing method,
performed in FRP or concrete cement tanks. In this system water is filled once in the
rearing tank and then same water is discharged along with faecal matter and unused
feed after particular time period without treating. This system is suitable for the early
fry stage, immediately after larval rearing. This system is mainly practiced in circular

B .




o CMFRI

or square-shaped tanks of 1-10 tonnes capacity with 1.0 meter water depth and

central drainage system. Tank colour plays an important role in the smooth functioning
of daily activities, where light blue colour is the preferred for clear visibility of the fish
fingerlings and other faecal matters. The concrete tank should be coated with nontoxic
epoxy paint for smooth tank surface. Indian pompano larvae attain an early fry (1.5-
2.5 cm; ~0.2 g in size) stage after 35-45 days and at this stage, it can be shifted to
indoor-based flow through nursery facilities. Fry of this size preferably should be
stocked in indoor based flow through facilities for better survival. The early fry stocked
in this facility reaches 2.5 to 3.5 g in size approximately after a month, then it can be
shifted to outdoor nursery systems. While shifting, the early fry can be shifted to nursery
facilities by small containers (plastic buckets) with or without oxygen if the nursery
facilities are available within the proximities of hatchery complex. However, shifting
with help of oxygen will help to keep the fry in better conditions without stress. The
transported fry is directly released to nursery rearing tank at 1500-2000 nos/m?® and
maximum carrying capacity should be of less than 5.0 kg/m3. After transfer, the
stocked fry is fed with feed of 500 u in size and 100% water exchange is recommended.
While in daily operation, the central drain in the tank is covered with PVC pipes of
small slits or drain covers. These pipes and drain covers should be wrapped with
small mesh size nets according to size of stocked fry, which will avoid the escape of
fry while in water exchange. Recommended feeding for the stocked fry is 4-6times
per day at 5-6% of body weight or till satiation. As feeding frequencies is more at
initial stage, thus it is recommended for 100% water exchange in two different spells
in the morning and evening at 50% in each time. As water is exchanged every day,
the dissolved oxygen is consider as critical point than any other water quality
parameters and ideal salinity is 10-35 ppt. Concentration of oxygen should be
maintained always above 4.0 ppm and 1.5 ppm is considered as critical oxygen
limit. While rearing, one feet gap between water surface and rim of the tank is
necessary as the Indian pompano respond to the light variation, thus the stocked fry
jumps out of water if disturbed either by light variation or sound. Thus, enough gap
is required to avoid the larvae jump out of water or the tank surface should be covered
with small sized mesh. The advanced fry takes nearly one months to reach an average
of 3.0 g and survival varies between 75-95%, depending on nursery management
practices.
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Fig.1: Nursery rearing of Indian pompano in indoor culture systems

RAS-based nursery rearing

The major limitations in nursery rearing and other aquaculture operations are land
and water availability, gradual deterioration of aquatic ecosystems, frequent disease
outbreaks and difficulties with sediment and wastewater treatment. Therefore, it is
very important to develop new culture methods to decrease the ecological impact in
terms of waste production and water use. One important and effective method to
solve these problems is the rearing of fish in re-circulating aquaculture systems (RAS).
RAS is indoor tank-based water recirculation systems in which fish are grown at high
density under controlled environmental conditions to maximize fish fingerlings growth
year-round. The system has the flexibility to locate the production facilities near grow—
out culture site, complete and convenient harvesting and quick and effective disease
control. These systems can be used to maximize production where suitable land or
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water is limited, or where environmental conditions are not ideal for the particular

species to be cultured. It is a land-based aquatic system where the water is mostly
re-used after mechanical and biological treatment processes to reduce the
consumption of water and energy. The system offers advantages where temperature
and other water quality parameters can be controlled and provide conducive
environment in order to maximise the growth and maintain fish health. Most of the
modern RAS systems are generally consisting of the components like solids collecting
systems (drum filter/sand filter), foam fractionation unit (protein skimmer), bio-filter,
carbon dioxide degasser, nitrate filter, sterilization point (usually UV sterilizer),
temperature control, oxygen injection system and pH control and alkalinity dosing
system. All these components together help to maintain good water quality
parameters and create conducive environment for the stocked fingerlings to grow.
Recommended seed stocking size is 1.0 to 3.0 g and stocking density can be increased
up to the total biomass of ~15 to 20 kg/m?3, increasing and decreasing in stocking
number is depending on the size of stocking. Since, the system is stocked with high
stocking density and water is continuously recirculated and thus, maintaining proper
water quality with saturated level of dissolved oxygen is highly essential to maintain
high survival in the culture system. Feeding in the system in similar to tank based flow
through system and survival varies between 80-95% depending on stocking size and
management practices. The preferred tank size is 5.0 to 10.0 tonnes capacity with
1.5 m water depth.

Nursery rearing in RAS system Feeding in RAS system

Fig.2: Nursery rearing of Indian pompano in indoor RAS
based culture systems
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Outdoor culture system

Indian pompano grow-out culture is practised in coastal ponds, coastal cages and
marine cages in the specified locations, and these locations are generally away
from hatchery facilities. Thus, nursery reared fingerlings are to be shifted to the
respective culture system by different mode of transportations. In this circumstances,
outdoor based nursery rearing in the respective grow-out culture system is
recommended to reduce transportation related stress and expenditure. Also,
performing nursery rearing in the respective grow-out culture facility helps to grow
the fingerlings to required bigger size to reduce length of the grow-out period.

Nursery rearing in hapa based coastal pond

Coastal based pond farming is one of the important culture systems for Indian
pompano culture. The optimum stocking size for the species in grow out coastal
pond culture is 25 to 30 g, and if the available size is small (~1 inch), then nursing of
the fry should be done before stocking in the grow-out pond. Pond based nursery
culture in hapa is recommended to perform in the same grow-out pond or in separate
nursery culture ponds. In general, less than 10% of the total grow-out culture areais
recommended for nursery rearing in pond based culture. Rectangular hapas are
installed in the pond and are supported with bamboo or casuarina poles. Customised
hapa sizes are used, and the recommended sizes can vary from 2 x 2 x 1.5 m to 4 x
4 x 1.5 m with mesh sizes of 0.5 mm. However, the size can be still bigger, but requires
more manpower to manage while net exchange and other management practices.
The suitable seed size in this system is 1.0 to 2.0 g in size and immediately stocking
in the hapa, the newly stocked fry fed with floating pellet feed after acclimatisation.
The mesh size of the hapa can be increased at time interval depending on the growth
of stocked fry/fingerlings. The installed hapa should be stitched with mosquito mesh
of one feet height at water interface for avoiding feed wastage through hapa mesh.
Nylon net is preferred material for hapa in nursery rearing since it is softer than
HDPE net. The ideal stocking density varies from 250 to 450 nos/m? for the fingerlings
of 3.0 to0 20.0 g in size and grading of stocked fry based on size should be followed
on a fortnight basis, to achieve uniform growth. Hapa change during nursery period
is recommended preferably once in a month based on the waste/algae
accumulations. If not exchanged at particular interval, it may affect water flow and
dissolve oxygen deficiency for the stocked fingerlings. The fish accepts artificial feeds,
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Fig.2: Nursery rearing of Indian pompano in hapa in coastal pond

and the diet with high nutrient content (Crude Protein 45% and Crude Fat 10%) is
suggested for the nursery rearing. Feeding frequency of 4-6 times/day at 5-8% of
body weight is recommended during the initial phase. The commonly available
supplier for nursery feeds are Skretting (Norway), Lucky star (Singapore), Uni-President
Enterprises Corporation (Taiwan), Growel Feeds Pvt Ltd (India). The fry stocked at 2.0
to 3.0 g in size should be culture for 60 to 75 days till it reaches 30-40 g, which is an
ideal size for stocking in grow-out pond. The expected survival for the fish during
hapa based nursery rearing is around 80-95%, and depends on efficient management.
Maintaining good water quality is paramount in nursery rearing and thus, adequate
aeration should be provided in the nursery pond as the fish fry are stocked at high
densities in the hapa. Maintaining dissolved oxygen level of 4 to 6.0 ppm is
recommended through use of paddle wheel aerators in the pond. The recommended
salinity for good growth is 15-35 ppt. Water pH can vary from 7.5 to 8.5, but high
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fluctuations in daily pH due to algae in the pond increases the toxicity of ammonia,
ultimately impacting the stocked fry, and therefore, has to be avoided. After attaining
the stockable size, the nursery reared fingerlings are directly release into the grow-
out systems.

Hapa based nursery rearing in coastal cages

In India, huge estuarine resources are available bordering the coasts and this
potentially available under-utilized high saline water bodies, could be efficiently
utilized by culturing the different species of finfishes in cages installed thereof. Optimum
size of initial stocking for the fish in coastal cage is 20 to 25g. The fish stocked at the
optimum size takes nearly 10 months to attain the market size of 750 g. However, the
culture duration could be further reduced if the fish stocked are of bigger sizes. Thus,
nursery culture of Indian pompano is considered an important aspect in cage culture
for reducing the culture duration in cage culture operation of the fish. If ambient
culture conditions existing in backwater culture farm facilities, nursery rearing can be
performed in a few cages itself by use of hapas. Hapa based backwater nursery is
performed, especially where the distance between land-based culture and backwater
cage is far away. Keeping the culture situation in consideration, backwater cage
based nursery rearing is recommended for reducing seed transportation related issues
and to stock bigger size fingerlings for initial stocking. Unlike, indoor tank based
nursery facilities, the initial stocking size should be 3.0-5.0 g in size due to rough
climatic conditions. In general 5x5x3m Gl cages are used for grow-out culture, and
therefore, a hapa of either 2x2x2.5 or 3x3x2.5 size are recommended for nursery in
cages. The mesh size of the hapa should be 5 mm in size, and should be stitched with
feed mesh of 1.0 feet height at water and air interface to avoid feed wastage through
hapa mesh. Optimum stocking density is 350-500 nos/m3and this stocking density
can be maintained till 25.0g in size. Immediately after stocking, the fingerlings can
be fed with floating pelleted feed of 0.8 to 1.0 mm in size, at 5-6% of body weight.
Feeding frequency should be 4-6 times and minimum of 4 times /day is highly
recommended at initial stage. As, backwater is prone for bacterial load due to
domestic waste accumulation, the nursery reared fingerlings should be continuously
monitored and necessary medications with feeding should incorporated based on
requirements. The estimated survival in this system is varied from 75-80% and more
mortality is encountered during initial stage of nursery rearing, and especially more
at the time of net exchange.
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Seed stocking in coastal backwater cages Sampling of Indian pompano seed
Fig.3: Nursery rearing of Indian pompano in hapa in coastal cages

Hapa based nursery rearing in marine cages

Cage farming technology is widely recognized as one of the most important culture
technology in mariculture for increasing fish production. Different species of marine
finfishes are cultured in marine cages and Indian pompano is considered as a suitable
potential candidate species for marine cage culture system. Cage culture is operated
in isolated locations at 1-5 km distance from the coast. Thus, seldom transportation
of the bigger seed is problematic to transfer for long distance, and in this situation
performing nursery rearing in marine cageitself using small hapa is preferred if
conducive environmental conditions are existed in cage farm site. Similar to coastal
cages, hapa of 2x2x2.5 or 3x3x2.5 or other optimum size is preferred for nursery
rearing and hapa should be prepared by HDPE materials to withstand in rough
weather in sea. Recommended initial seed stocking size should bigger (~ 5.0 g), as
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wave action and water current are high in sea cage site. The recommended stocking
density is less than 10 kg/m? (400-500 nos/m? till 20.0 g) and then slowly the stocking
density is reduced as fingerling grow. Stocked fingerlings fed at 5-6% of body weight
with minimum of 4 times/day, and floating feed is recommended. Feed mesh by
mosquito mesh should be attached at water and air interface to avoid wastage of
floating feed due to wave actions. While in culture, hapa should be exchanged once
in a month in order to avoid blockage of water movement due to fouling in the net.
Hapa installed in cage is prone for folding due to high wave action and thus use of
ballast pipe in happa is preferred, which will avoid net folding due to wave action.
The survival of nursery reared fingerling in this system is ranged between 70-80%.

Seed transport — Via polythene bag Seed stocking in hapa in cage

Fig.4: Nursery rearing of Indian pompano in hapa in marine cages

Impact of different nursery rearing environments on growth

Growth performance is one of the important traits which determine long-time existence
of a species in commercial culture operations. Fish growth is a complex process in
which the ingested energy is converted to biomass and is regulated by genetic growth
potential of the fish and several other abiotic factors provided by culture systems.
Indian pompano is nursery reared in different culture systems and growth in all these
systems is influenced by the different environmental factors brought by the respective
culture systems. In comparison with indoor culture environments, outdoor culture
system exhibit better growth due to availability of natural feed in addition to merely
pelleted feed. The natural water movement also found to enhance the growth.
However, outdoor systems are more prone for bacterial and other kind of infections,
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which seldom reduce survival. Growth rate and feeding details in nursery rearing of

Indian pompano in different culture system is given below.

Table.1: Growth performance of Indian pompano in different nursery systems

Days Pond Cage |[Tank |RAS Feed Size Frequency | Feed Weight
(DOC) | Weight (g) (mm) (Time/day) | % of BW

0 3.5 3.5 3.5 3.5 08to1.2 4-6 5-6

30 19.35 27.7 [10.55 |18.8 1.2-18 4-5 4-5

60 48.05 484 [21.35 | 3555 1.8t02.0 4 4

90 73.3 90.5 |39.8 73.6 20t03.00 |4 4

?;/j;v“’al 80-90 |70-80 |85-95 |80-95

Seed transportation

It is preferred to establish the nursery raring unit near to grow-out culture site for ease
of transportation. Advanced fingerlings to nursery rearing or nursery to grow-out
culture system is transferred via polythene bags filled with oxygen or sintex / FRP
tanks supported with oxygen. When fingerlings are to be shifted at more than 5.0g in
size, preferably they should be transported via a container supported with pure oxygen
for achieving maximum survival and smaller sized advanced fry of less than 1.0 gin
size can be transported via polythene bags. Fingerlings transported in stressed
condition (overcrowding and less dissolved oxygen) are more susceptible to bacterial
infection after stocking. Thus, adequate care should be given to keep the animals
under stress-free conditions. Based on the observations; the optimum fish size, stocking
density and mode of transportation is given in the Table below.

Table.2: Indian pompano seed transportation —
Mode of transportation in different stages

Fish Size Duration | Stocking | Mode of transportation

(9) (hr) (nos/lit)

> 0.25 24-36 50-60 Polythene bag filled with oxygen
1.0t0 2.0 15-30 20-25 Polythene bag filled with oxygen
2.0t05.0 12-24 10-15 Sintex tank supported with oxygen
5.0t015.0 | 12-20 5-6 Sintex tank supported with oxygen
25.0t0 30.0| 12-20 2-2.5 Sintex tank supported with oxygen
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Points to be considered of nursery rearing of Indian pompano

¢ Rearing fish larvae through the early life stages is performed in nursery, and this is
the phase between hatchery and grow-out. Thus, before stocking for grow-out,
cultures pecies needs to be nursed for attaining optimum stocking size.

¢ Nursery rearing of Indian pompano is essential in cage culture for reducing the
culture duration during grow-out. Two maijor types of nursery systems are preferably
used: Indoor and outdoor-based systems and the use of these systems depends
on the nature of the grow-out culture.

¢ Feed used in nursery should have a high nutrient profile; 45% crude protein and
10% crude fat. Feeding frequency of 4-6 time/day at 5-8% body weight is
recommended. The feeding rate varies with size of the fingerlings reared.

¢ Indian pompano, being a fast-moving pelagic fish, dissolved oxygen requirement
is very high; therefore, during nursery, the dissolved oxygen concentration should
always be above 4.5 ppm.

¢ With proper feeding and water quality management, expected survival in indoor
tank-based cultures is 80-95%, whereas in hapa-based outdoor culture systems it
is 70-85% and survival is mainly depending on the management practices.

¢ Fishes are very active during nursery rearing; therefore, they tend to jump to at-
least 15.0 cm above the water level. Thus, water level should be at least 30.0 cm
below the tank surface for avoiding fish fingerlings falling out of water. It is
suggested to cover the tank surface with fish net to avoid fish jumping out of the
tank.

¢ Vibriosis is the most common bacterial infection occurring during nursery, because
of stress. Minimising stress in nursery will help to keep the fishes free from bacterial
infection. Possible stressorsare: overcrowding, more waste accumulation in tank
bottom, rough handling, higher water temperature and lower dissolved oxygen.

Suggested readings

Ranjan, R., Megarajan, S., Xavier, B., Chinnibabu, B., Ghosh, S., Gopalakrishnan, A.
2022. Practical manual on seed production of orange spotted grouper and Indian
pompano; CMFRI, special publication number. 144, pages 72

Megarajan, S., Ranjan, R., Xavier, B., Dash, B., Ghosh, S., Gopalakrishnan, A. 2022.
Good Aquaculture Practices (GAP) in sea cage farming of Indian pompano and
orange spotted grouper; CMFRI, special publication number. 143, pages 71
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CHAPTER - 03

Sea Cage Farming of Marine Finfishes:
Special Emphasis on Indian Pompano

Sekar Megarajan, Joe K Kizhakudan, Relangi Durga Suresh, Relangi
Prasanna Venkatesh and Dimmiti Murali Kiran

ICAR-CMFRI, Visakhapatnam Regional Centre, Pandurangapuram, Andhra University Post,
Visakhapatnam - 530003

Introduction

Sea cage culture involves growing marine fishes in sea and it is one of the intensive
culture methods available for fish production, which is also considered as boon for
landless farmers. This technology helps to reduce mounting pressure on land for
producing fish. Globally, the cage aquaculture sector has grown very rapidly during
the past 20 years and is presently undergoing rapid changes in response to pressures
from globalization and growing demand for aquatic products in both developing
and developed countries. In India, sea cage farming was initiated as a research and
demonstration activity in 2005 by Central Marine Fisheries Research Institute, Indian
Council of Agriculture Research. The cage culture technology thereafter underwent
several modifications, in-terms of establishment, stability under different climatic
conditions and standardisation with different culture methods. Presently, sea cages
manufactured using High Density Poly Ethylene (HDPE) is considered the best suited
for cage frame, to withstand the diverse climatic condition across the Indian coast. In
India, marine cage farming is practiced in selected locations by individual fishermen,
fisheries co-operatives, and non-governmental organisations through support of state
and central governments. The maijor fish species used for culture are Asian seabass,
cobia, silver pompano, Indian pompano, orange spotted grouper and mangrove
red snapper. In this chapter, sea cage-based farming technology developed for Indian
pompano and Orange spotted grouper at Visakhapatnam Regional centre is
detailed.

Cage site selection

Indian pompano and orange spotted grouper being a tropical species, the selected
site should meet the following criteria: Water temperature: 26-30°C, water depth
6-10 m, continuous water movement for sufficient dissolved oxygen, away from
polluted waters and industry run offs and finally easy accessibility with jetty facilities.
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Cage structure

With an objective to have better stability against adverse climatic conditions in
different sea, especially in north east coast and also to provide congenial environment
for the cultured fish, the following cage specifications are recommended. Circular
shaped HDPE cages of 6.0 meter dia inner collar and 8 meter dia outer collar pipes
are supported by 8.0 numbers of base pipe, vertical and diagonal supports each.
HDPE braided nets are suitable with following specification: Outer nets of 7.0 m dia
and 4.0 m depth, 40 mm mesh of 3.0 mm twine thickness; Inner nets of 6.0 m dia
and 4.5 m depth with 25.0 mm mesh. Bird net of 80 mm nylon mesh is preferred.
The cage structure is stabilized in the sea with the help of mooring systems supported
by 2-3 tonnes capacity cement blocks/gabion boxes/anchor systems with the help of
mooring chain (long link alloy steel chain of 14 mm dia with 22 tonnes shearing
strength), D-shackles and swivel. Ballast pipes help to maintain the cage structure
intact in proper shape against the water movement. In order to provide sufficient
space for fish movement, the inner net has to be tied with two ballast pipes at bottom
and middle and outer net with single ballast pipe at the bottom.

Part -1: Cage Culture of Indian pompano (Trachinotus mookalee)

Indian pompano belonging to the family Carangidae, is a potential candidate finfish
species for marine cage aquaculture. This species is mostly available in the Indian
sub-continent. The fish possesses potential culture characters: quick adaptability to
different culture conditions, tolerant to wide range of salinities, fast growth rate, quick
acceptance to artificial feed, pleasant appearance, good meat quality and high
consumer preference. Most importantly, the species readily accepts artificial pelleted
feed and completes the culture cycle with artificial pelleted feed alone. Hatchery
seed production technology for the species was developed in 2016 by
Visakhapatnam Regional Centre of ICAR-CMFRI, and the culture technology was
subsequently standardised, and demonstrated, mostly along the east coast of India.
Additionally, domestic preference for the species is moderately high in different states
of India. Marine cage farming for the species includes several important management
aspects, and all management measures are to be meticulously performed for
achieving maximum production from a unit area. The important management
measures are given below.
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Nursery rearing of Indian pompano

Optimum size of the fish for stocking in cage is 20 to 25g. The fish stocked at the
optimum size takes nearly 10 months to attain the market size of 750-850 g. However,
the culture duration could be further reduced if the bigger size (up to 100g) fish is
stocked. Thus, nursery culture of Indian pompano is considered as an important
aspect in cage culture for reducing the culture duration. The nursery reared fish seeds
are transported to cages either in oxygen filled polythene bags or in containers
supported with oxygen. The suitable transportation strategy is depending on the
distance and size of the fish. The fish size above 10.0 g is recommended to shift via
containers supported with pure oxygen (~10 ppm) for better survival after stocking.

Fig.1: Nursery rearing of Indian pompano in indoor tank facility
Grow-out cultureof Indian pompano

After reaching the cage site, the transported juveniles should be slowly released for
acclimatizing. The optimum stocking density suggested is 25 nos/m?, and thus, 6
meter cage with 4 meter net depth will have to be stocked with 2500 -2750 numbers
of fish seed. Artificial floating pelleted feed with high nutrient (40% Crude Protein &
10% Crude Fat) is recommended in grow out systems. To avoid feed wastage while
feeding via meshes of inner cage net, feed mesh (small mesh (1.0 mm) net) of 1.0
meter depth should be attached in the inner cage net at water and air interface. For
better feed digestion and assimilation, a minimum time gap of 3.0 to 4.0 hrs, should
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be given between two feeding schedules, thus the feeding frequency should be decided
accordingly. In grow out culture, fish growth should be monitored fortnightly and
feeding rate to be adjusted based on the weight gain after every sampling. Based on
several demonstrations, if the fish fingerlings of 20 to 25¢g are stocked at 25 nos/m?,
then it takes nearly 10 months to reach the size of 750-850g, whereas if it is stocked
at 100g size, it takes 5 to 6 months to reach the same size. The fish growth and
optimum feeding rate is given in the Table. 1.

Table.1: Fish growth and feeding at different growth stages in grow-out

DOC Fish Size Feed Size | Feeding Rate| Frequency
(g) (mm) (times/day)

0-30 25-50 1.210 1.8 8-7% 4-5

30-120 50-100 1.8t0 3.0 6-5% 4

120-180 100-300 3.0t0 4.0 5-4% 4

180-210 300-500 4.0t0 6.0 4-3% 3

210-300 500-750 6.0t07.0 2.5% 3

300-360 750-1100 7.0t0 10.0 2% 2

Fig. 2: Indian pompano grow-out culture in floating marine HDPE cages
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Cuge management

Cage culture of Indian pompano requires culture duration of a minimum of 10
months, thus the cage structure should be managed well with net exchange, cage
frame cleaning and mooring checking. The cage net is prone to barnacles, algal
and silt accumulation and the rate of accumulation is depending on the season and
the location. However, the net should be exchanged at least once in two months to
avoid net damage. The cage frame is another structure and is prone to barnacle’s
accumulation. Thus, this structure requires monthly cleaning. Cage mooring helps to
keep the entire cage structure in position, thus the mooring chain requires continuous
monitoring, at least once in a month. The mooring system specified for the cages
will remain without much of a problem for a minimum of two years, and then slowly
the chain starts eroding and then, based on the conditions, the chain needs to be
changed.

Fig.3: Cage management: Cleaning of cage frames

Cage-farmed fish management

The cage-cultured fish should be periodically checked for its feeding and health
status by fortnight sampling. Apart from critical monitoring, daily observation while
feeding is essential for understanding their feeding behaviour, which is a good
indicator for the health status of the fish. The major diseases associated with marine
cage farming of the fish are vibriosis by selected species of Vibrio bacteria and
parasitic infestations by ectoparasites. Fish affected by vibriosis, exhibits the symptoms
of moving on the water surface and eyes, fins become reddish in colour. Whereas in

_




= @<

i oA U 3R 318

— CMRRI

parasitic infestation, a visible ulceration appears on the external surface and also
parasitic attachment can be noticed on the body surface, which ultimately kills the
fish. Vibriosis in fish could be controlled by the use of probiotics and medicated

feeds. The parasitic infestation can be controlled by freshwater dip treatment or using
medicated feed with Praziquantel.
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Fig.4: cage farmed Indian pompano with parasite infestation

Fish harvest and marketing

Cage cultured fish remains in a small confined environment, so harvesting is easier
than any other culture methods. While harvesting, the fishes are removed with the
help of a hand scoop net. Immediately after harvest, washing in clean water and
chill killing is suggested to maintain the freshness and quality of the harvested fish.
Harvested fishes are packed in plastic trays or thermocole boxes by adding layers of
ice at the bottom and top of the fish. The cultured fish can be harvested based on the
demand, and most preferably during the lean fishing or the trawl-ban season. The
most potential states for marketing the fish are Kerala, West Bengal, and selected
pockets in Andhra Pradesh, Tamil Nadu, Karnataka, Maharashtra and Goa. Some
of the selected buyers are Maxwell exporters, Kochin, Kerala; MATSYAFED, Kerala;
West Bengal Fisheries Development Corporation, Kolkata.
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Economics

an pompano

for transportation

The total operational expenditure and profit for culture of the fish in a battery of 10
cages is given in the Table.2. Culturing the fish for 10 months at the stocking of 25/
m? will support the farmer with net profit of approximately Rs 16.9 lakhs with an
average minimum price realization of Rs 325/kg at farm gate. The farm gate price
varied with market demand and maximum of Rs 380/kg was realized for domestic

marketing.
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Sl. | Head of expenses Cost
No (lakh)

1 | Depreciation value on cage and accessories with an

average life of 10 years for cage frame, five years for cage
mooring and nets (Cost of cage and accessories including
installation: INR. 300,000/unit) and depreciation is

INR 43,000/unit/year 4.3
2 | Cost of 32,500 numbers of pompano seeds @ INR 20/seed
(including nursery rearing expenses) 6.5

3 | Cost of 35.7 t of extruded pelleted feed (Survival 85%; Average
Body Weight 750 g at harvest) @ FCR 1:1.70 @ INR 100/kg 35.70

4 | Labour charges @ INR 30,000/ month for 10 months 3.00
5 | Boat hiring and fuel charges @ INR 6000/month for 10 months | 0.60

6 | Charges for net exchange @ 500/person for 3 persons,

five times in the production cycle for each cage 0.75
7 | Miscellaneous expenditure feed medicines and probiotics 0.5
8 | Expenditure: (S| no: 1-7) 51.35
9 | Total income: Production of 21 tonnes @ 85% survival with

harvest size of 750g at selling price of INR 325/kg 68.25
10 | Net profit: (9-8) 16.90

Best Management Practices (BMP) for cage culture of Indian pompano

The following important BMP must be implemented while practicing grow-out culture
in floating marine cages for better production with high economic returns.

1. A cage should be installed where the water movement is adequate for getting
optimum concentration of dissolved oxygen and for washing away the
accumulated waste generated from cultured fish

2. Fish fingerlings of > 30g should be stocked to obtain maximum survival
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3. Feed mesh of 1 mm mesh size should be attached with inner cage net for
avoiding feed wastage

4. Inner cage net should be additionally supported with a middle ballast pipe for
maintaining the round shape and for avoiding net folding.

5. Feed should be broadcasted slowly in cages to ensure that all the fishes get the
required feed and for avoiding feed wastage.

6. Periodical monitoring of fish, cage net and other cage system is essential.

7. Continuous observation for vibriosis and parasitic infestation to ensure the fishes
are free from the disease, and immediate treatment of infected fishes.

8. Demand based fish harvest is recommended for better profit.
Suggested readings

Megarajan, S., Ranjan, R., Xavier, B., Ghosh, S., Shiva, P, Sadhu, N., Venkatesh, R.P,
Joseph, 1. 2021. Coastal pond farming of Indian pompano. CMFRI-100/2021

Ranjan, R., Megarajan, S., Xavier, B., Chinnibabu, B., Ghosh, S., Gopalakrishnan, A.
2022. Practical manual on seed production of orange spotted grouper and Indian
pompano; CMFRI, special publication number. 144, pages 72

Megarajan, S., Ranjan, R., Xavier, B., Dash, B., Ghosh, S., Gopalakrishnan, A. 2022.
Good Aquaculture Practices (GAP) in sea cage farming of Indian pompano and
orange spotted grouper; CMFRI, special publication number. 143, pages 71
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CHAPTER - 04

Coastal Cage Farming of Marine Finfish,
Indian pompano

Sekar Megarajan, Jayasree Loka, Balla Vamsi, and Padmaja Rani

ICAR-CMPFRI, Visakhapatnam Regional Centre, Pandurangapuram, Andhra University Post,
Visakhapatnam - 530003

Introduction

Cage farming technology is widely recognized as one of the most important culture
technologies in mariculture for increasing fish production. High saline estuaries are
one of the unified ecosystems, considered for improving the livelihood of selected
rural population. In India, huge estuarine resources are available bordering the
coasts and these potentially available under-utilized high saline waters bodies, could
be efficiently utilized by culturing different species of finfishes in cages installed thereof.
Different species of marine finfishes can be cultured in high saline estuarine cages
and Indian pompano (Trichinous mookalee), is one such suitable potential candidate
species. Pompano is a preferred species for cage culture with the following
characteristics; quick adaptability to different culture conditions, ease of accepting
artificial pellet feed, tolerant to wide range of salinity, fast growth rate and high
consumer preference. Understanding the culture characteristics of the fish, coastal
cage culture technology for the species was developed and demonstrated under
blue revolution scheme by Government of Indiaby ICAR-Central Marine Fisheries
Research Institute. Various steps involved in cage culture of the species are explained
below.

Cage site selection

Site selection is one of the most important factors for cage culture of the Indian
pompano. The selected site should be free from pollutants, away from human
inhabitants, with optimum water flow, and should be at least 5 km away from sea
mouth. Water temperature: 26 — 30°, water depth: 4-10 m, continuous water
movement for better dissolved oxygen content. The selected place should have easy
accessibility for reaching the cage site. Optimum speed of water current during high
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and the low tides is essential. If the current speed is more, then continuous force will

be applied on cage mooring and net structure, and may lead to frequent shifting of
cage positions. Pressure due to water current will affect the net structure, which will
impact fish movement and cause stress to the fish.
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Fig.1: Suitable cage site for the coastal cage based farming

Cage structure

Square shaped cages made of Galvanized Iron (Gl) pipes (B-class) of 1.5-inch
diameter with inner dimensions of 5.0 m long x 5.0 m wide is preferred. In cage
design, the base pipes and hand rails are important, the handrail is placed at a
distance of 0.8 m above the base pipes for ease of operation. Two base pipes are
placed in parallel at a distance of 1.0 feet apart and working space is created with
the help of wooden planks or steel plates for use during feeding and sampling. Air-
filled barrels (200 lit) are attached to the cage frame for floatation, and a total of 8
such barrels are used, two each at the four sides of the cage. HDPE braided nets are
suitable with outer net of 63 ply, 40 mm mesh (6 x 6 m size and 4 m depth) and 3 mm
twine thickness; inner net of 63 ply, 25 mm mesh (5 x 5 m size and 4 m depth) and 3
mm twine thickness; bird’s net of 80 mm nylon mesh are preferred for fish culture.
The cage structure is stabilized in the water with the help of iron anchors (4 numbers;
each 50 to 75.0 kg in weight). The anchors are connected to the cage with the help of
24.0 mm diameter poly propylene ropes or steel chains. As bottom in estuaries is
predominantly clayey soil, use of toothed anchor is recommended to have good
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firm grip on the bottom. Shape and volume of the net is maintained in the flowing

water with the help of ballast pipes made of 0.5-inch diameter perforated Gl pipes.
Corners of the ballast pipes are blunted and wrapped with tubes for avoiding tearing
off the nets due to friction associated with water movements. Ballast pipes should be
directly hanged from the base pipe for ease of operation.

Fig.2: Structure of coastal cage and toothed anchors

Nursery rearing and cage stocking

Optimum size of the fish for stocking for the coastal cage based system is 20 to 25g.
The fish stocked at the optimum size takes nearly 10.0 months to attain a market size
of more than 750 g. However, the culture duration could be further reduced if the fish
stocked are of bigger sizes. Thus, nursery culture of Indian pompano is considered
as an important aspect in cage culture for reducing the culture duration. Three types
of nursery systems are suitable for Indian pompano concerning cage culture: Flow-
through based FRP or concrete tank culture, Recirculating Aquaculture System (RAS)
based nursery systems& earthen pond-based nursery systems. These nursery facilities
should be established near cage site for ease of fish transfer.

Grow-out culture

After reaching the cage site, the transported juveniles are slowly released for
acclimatization. The optimum stocking density suggested is 15 nos/m?3, and thus, the
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cage can be stocked with 1500 numbers of fish seed. An artificial floating pelleted
feed with high protein is recommended for the fish in grow-out systems. While feeding,
feed should be broadcasted in the middle of the cage to avoid feed wastage due to
drifting through net mesh along with wind action. Thus, to avoid feed wastage, feed
mesh of 1 meter depth should be attached in the inner cage net. For better feed
digestion and assimilation, a minimum time gap of 3 hrs should be given between
two feeding schedules, thus the feeding frequency should be decided accordingly.
Feeding frequency of four times daily is found to be good for growth of the stocked
fishes and since the estuarine cages are easily accessible, at least four times daily
feeding is recommended. In grow out culture, fish growth should be monitored
fortnightly and feeding rate to be adjusted based on the weight. Based on several
demonstrations, if the fish fingerlings of 20 to 25¢g are stocked at 15 nos/m3, then it
takes nearly 10 months for it to reach the size of 800-850g, whereas if it is stocked at
100g size, it takes 5 months to reach the same size. Most of the estuaries are abundant
in small fishes and other small marine organisms; therefore, probability of feeding
on these small animals by the cultured fish is more, and resulting in better growth.
The fish growth and optimum feeding rate is given in the Table. 1. Most of the estuaries
are prone to floods during monsoon, thus the fish culture is possible for a maximum
of 8-10 months, and hence, grow-out culture should be planned accordingly by

efficient management of nursery system to achieve the complete cycle.

Table 1: Growth and feeding of Indian pompano in coastal cages

0-30 25-50 1.2-1.8 8-6 5
30-120 50-200 1.8-3.0 6-5 4
120-180 | 200-400 3.0-4.0 5-4 4
180-210 | 400-650 4.0-6.0 4-2.5 4
210-300 | 650-900 6.0-10 2.5-1.5 3

Cage structure management

Cage culture of Indian pompano requires culture duration for 10 months, thus the
cage structure should be managed well and it includes net exchange, cage frame
cleaning and mooring checking. The cage net is the structure which holds the fish,
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Fig 3: Grow-out farming of Indian pompano in coastal cages

and is prone to barnacles, mussel seed attachment and silt accumulation. Thus the
net needs to be exchanged periodically depending on the accumulation. This
attachment and accumulation depends on the season and the location. Based on
the experience in backwaters of Andhra Pradesh, silt accumulation is the major
problem. On the other hand, in small creeks, cage nets are mostly infested and
attached with green mussel seeds. Periodical cage net exchange is required in places
where mussel attachment is more, whereas, in places with mostly silt accumulation,

Fig.4: Cage maintenance of coastal cages
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washing of cage nets by water spray using jet pipes is sufficient and net exchange is
not required. Cage mooring helps to keep the entire cage structure in position, thus
the mooring chain requires continuous monitoring, at least once in a month.

Indian pompano - management in coastal cage culture system

The cage cultured fish should be periodically checked for its feeding and health
status, and thus sampled fortnightly. Apart from critical monitoring, daily observation
while feeding is essential for understanding their feeding behavior, which is a good
indicator for the health status of the fish. The major possible health issues in estuarine
cages are bacterial infections and gill choking. Bacterial infection is mostly by Vibrio
species and occasionally by other bacteria, occurs during peak summer season.
Hence, stocking of fish during summer should be avoided and the net depth should
be maintained at least 3 to 4 m in water to avoid heat transmission to the stocked
fishes. Bacterial infection in fish could be controlled by the use of medicated feeds
and probiotics. Fish mortality due to gill choking by silt accumulation is another
major problem and can be avoided by frequent cleaning of the cage net.

Fish harvest and marketing

Cage cultured fish remains in a small confined environment, so harvesting the fish is
easier than any other culture methods. The fishes in the inner net are harvested with
the help of a hand scoop net, after lifting inner net from four corners. Immediately
after harvest, washing in clean water and chill killing is suggested to maintain the
freshness and quality of the harvested fish. Harvested fishes are packed in plastic
trays or thermocole boxes by adding layers of ice in equal quantities at the bottom
and top of the fish. Apart from bulk harvest, the estuarine cages are also suitable for
batch harvest, based on local market demand. Hence, required amount can be
harvested daily based on demand.

The most potential states for marketing the fish are Kerala, West Bengal, and selected
pockets in Andhra Pradesh, Tamil Nadu, Karnataka and Maharashtra. Some of the
selected buyers are Maxwell exporters, Kochin, Kerala; MATSYAFED, Kerala; West
Bengal Fisheries Development Corporation, Kolkata.
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Fig.6: Harvested Indian pompano from coastal cage for packing

Economics

The total operational expenditure and profit for culture of the fish in a battery of 10
cages is given in Table. 2. Culturing the fish at the stocking density of 15/m? will
support the farmer with net profit of approximately Rs 8.0 lakhs and price realization
of Rs 325/kg.
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1 Depreciation value on cage and accessories with an

average life of 5 years (Cost of cage and accessories:
1,36,400/unit) and depreciation is 23,700/unit/year 2.73

2 Seed cost - 15750 nos @ Rs 15/seed (Including
transportation): 1500 nos/cage and additional

5% to compensate mortalities till nursery rearing 2.36

3 Nursery rearing in hapa 0.5

4 Feed @ FCR 1:1.60; Total of 17.30 tons of feed
(based on FCR and production from column 8)

@ Rs 110/kg 19.03
5 Labor cost @ Rs 12,000/labor/month (12 months)

(Including watch and ward) 1.44
6 Miscellaneous expenditure including electricity and

feed medicines and probiotics 1.0
7 Expenditure (Sl no: 1-6) 27.06
8 Production: 10.80 tones @ 85% survival with harvest

size of 850 g at selling price @ Rs 325/kg 35.1
9 Net profit: (8-9) 8.04

Best Management Practices (BMP) for backwater cage culture of Indian
Pompano

The following best BMP are recommended for sustainable culture with better economic
return

¢+ Cage should be installed at a location with optimum current speed and the
location should be at least 5 km away from sea.

¢ Fish fingerlings of > 20g should be stocked to obtain maximum survival.
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¢ Feed mesh of T mm mesh size should be attached with inner cage net for

avoiding feed wastage.

¢ Feed should be broadcasted slowly in cages to ensure its accessibility to all
fishes and avoiding feed wastage.

¢ Periodical monitoring of fish, cage net and other cage system is essential.

¢ Continuous observation for vibriosis and gill chocking to ensure that the fishes
are free from the disease, and immediate treatment of the infected fishes.

Suggested reading

Megarajan, S., Ranjan, R., Xavier, B., Dash, B., Ghosh, S., Gopalakrishnan, A. 2022.
Good Aquaculture Practices (GAP) in sea cage farming of Indian pompano and
orange-spotted grouper; CMFRI, special publication number. 143, pages 71.

Sekar, M., Ranjan, R., Xavier, B., Ghosh, S., Viji, P, Ignatius, B., Joseph, |., Gopalakrishna
A. 2021. Species validation, growth, reproduction and nutritional perspective of Indian
pompano, Trachinotus mookalee— A candidate species for diversification in coastal
mariculture. Aquaculture, 545, 737212.
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Coastal Pond Farming Technology: Indian
pompano Culture in Earthen Pond
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ICAR-CMFRI, Visakhapatnam Regional Centre, Pandurangapuram, Andhra University Post,
Visakhapatnam - 530003

Introduction

Indian pompano (Trachinotus mookalee) is a marine fish, considered to be one of the
good candidate species for coastal aquaculture and suitable for species
diversification.The fish found to be suitable for farming in coastal pond at variable
densities. Among, different farming systems, the coastal pond farming practicecan
utilize,wet and saline soils and degraded and unutilized lands. Also,the unusedcoastal
ponds(shrimp) can be reused for new culture operation or in crop rotation with shrimp.
Understanding the culture potential of the species, the pond culture technology was
developed under the All India Network Project on Mariculture (AINP- Mariculture).
The standardized package of practices for the coastal pond farming method for
Indian pompano is given below. Various steps involved in the culture method are
pond preparation, water treatment, nursery rearing, grow-out culture and harvesting.

Pond preparation

New pond or existing pond can be used for the farming of the species. Pond should
be prepared with an average water depth of 1.5 m in the entire pond area with
sufficient free board space and strong bund walls. The soils with increased seepage
can use plastic linings on side bunds. When old pond is used, then the top layer of
the soil containing accumulated waste has to be removed and ploughing has to be
done. The preferred pHof water should be in the range of 7.5-8.5. The level of lime
application during pond preparation depends on the pH of the soil. Hence, the
dosage has to be calculated accordingly.

Water treatment

Water filling from direct canal or reservoir can be followed. While filling water, filter
bags with less than 100 pm mesh should be used to filter the water in order to avoid
the entry of weed fishes into the pond. All animalcules in the pond should be killed
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by chlorination of the pond at 10 ppm. Pond fertilization can be done with either
organic or inorganic fertilizers to stimulate the plankton bloom. The plankton bloom
in the pond is used for conditioning and maintaining the water quality. After four
days, the chlorinated water can be applied with urea (2.5 ppm) and TSP
(3 ppm) to condition the pond water quality. The optimal salinity range for the better
growth performance of Indian Pompano is found to be 15-35 ppt, while the fishes do
tolerate a wide range of salinity from 5 to 40 ppt.

Nursery rearing

After receipt of the transported fish fry or fingerlings they are acclimatized in hapas
or nursery facilities within the rearing earthern ponds or adjacent ponds without delay.
It is suggested to maintain the separate nursery rearing unit for better management.
Nursery rearing prior to grow-out culture is highly recommended for, better survival
of stocked fry/fingerlings, proper health and feed management, better growth and
to reduce cost of production of the fish in grow-out culture. If the grow-out farming
operations are in larger scale/area, then separate nursery pond is recommended,
whereas for small scale operation, hapa based nursery culture is ideal. The ideal
hapa size for stocking of the advanced fryis 2x2x 1.5toc 4 x4 x 1.5 mwith 0.5t0 1.0
cm mesh size, and the mesh size depends on the stocked individuals. As the fingerlings
grow the hapas with bigger mesh sizes are exchanged. The installed hapa net should
be attached with zero mesh size net or mosquito mesh of one feet height at water

Fig1: Nursery rearing of Indian pompano in pond based hapa system
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m’rerfoce for avoiding feed wastage through hapa mesh, due to wind action. Nylon

net is preferred material for hapa in nursery rearing since it is softer than HDPE net,
which prevent skin damage to the growing fish. The ideal stocking density of the fry
in the hapa is 200 to 250 nos/m3.The fish at the nursery rearing stage accepts
formulated feeds, and the feed with high nutrient content (Crude Protein 45% and
Crude Fat 10%) is suggested. Feeding frequency of 4-5 times/day at 8-10% of body
weight is recommended during the initial phase. The expected survival for the fish
during hapa based nursery rearing is around 90-95%.

Grow-out culture of Indian pompano in coastal ponds

After reaching an optimum size of 25 to 35 g, the nursery reared fingerlings should
be released to the open pond. The optimum stocking density recommended for
open pond is 1 to 1.25 numbers/m?i.e., average of maximum 5000 nos/acre can
be stocked for better management and optimum growth. The fish is more sensitive
for dissolved oxygen, thus aerators should be installed in the four sides of open
pond. The water quality in grow out culture should be maintained well by applying
fertilizer periodically. Formulated pellet feed with high protein is recommended for
the fish in grow out systems and thus feed with 40% crude protein and 10 % crude fat
is recommended for grow-out farming. While applying feed, broadcasting feed in
the feeding zone is suggested to avoid feed wastage by drifting due to wind action.
Feeding zone can be created by fencing the particular area in the pond with the help

Fig. 2: -Sampling of Indian pompano in grow-out ponds
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of PVC pipes or small mesh. For better feed digestion and assimilation, a minimum
time gap of 3 hrs should be given between two feed intervals, thus the feeding

frequency should be decided accordingly. In grow out culture, fish growth should be
monitored fortnightly and feeding rate is adjusted based on the weight gain after
every sampling. Based on several demonstrations, the fish fingerlings of 20 to 30 g
stocked at 1 to 1.25 nos/m?3, takes nearly 11-12 months to reach the size of 1000 g,
and if stocked at 100g size, it takes 6 to 7 months to reach the same size.

Table. 1: Days of culture, growth and feeding in grow-out culture of
Indian pompano

0 10 1.2&1.8 8 4-5
30-120 | 50-100 1.8&3.0 6-5 4-5
120-180, 100-300 3.0&4.0 5-4 4
180-210, 300-500 4.0&6.0 4-3 4
210-300; 500-750 6.0&7.0 3-2.5 4-3
300-360| 750-1100| 7.0&10.0 2 3
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Water quality management in grow-out farming

Unlike shrimp culture, fish culture is a long duration crop and thus periodic monitoring
of water quality is foremost important. One of the important critical parameters in
grow-out farming of the fish is the dissolved oxygen content, and that all the time the
oxygen concentration should be >4.0 ppm, and critical limitis 1.5 ppm. The range
of other water quality parameters includes; Salinity: 15-35 ppt; water pH: 7.5 to 8.5;
Total ammonia: <1.0 ppm, hydrogen sulphide (H,S): <5 ug/lit. Since, the duration
of culture is longer and if the culture period exceed more than a year for any reason,
the slurry from pond bottom should be periodically removed to avoid impact of
hydrogen sulphidegas to the fish due to pond bottom deterioration. The fish is
carnivorous, thus adequate zooplankton content, reduces the intake of formulated
feed, and feeding of zooplankton and small crustacean enhances fish body colour,
which eventually attract better price for the fish. The optimum zooplankton content
should be 5-10 individuals/ml of water.

Fish Health

Following proper husbandry management including optimum stocking density,
feeding and water management maintain the fish in good health condition. However,
in the coastal pond culture system the fish are prone for bacterial infections due to
different stress factors and increasing water temperature during summer month.
Vibriosis is the common bacterial disease noticed in nursery phase and initial grow-
out phase due to handling stress. This can be controlled by application of probiotics
and medicated feed with approved antibiotics; Oxy tetracyclinof 2.5 to 3.0 g/kg of
feed for the continuously three days is suggested when symptoms are visible.

Fish harvest and marketing

Indian pompano is a pelagic fish, and thus the harvesting could be easily performed
by using drag net. Immediately after harvest, washing in clean water and chill killing
is suggested to maintain the freshness and quality of harvested fish. Harvested fishes
can be packed in plastic trays or thermocole boxes by adding layers of ice in equal
quantities at the bottom and top of the fish. It is suggested to harvest the fish in the
morning to maintain the freshness. The cultured fish can be harvested based on the
market demand, and most preferably during the lean fishing periods. The most
potential states for marketing the fish are Kerala, West Bengal, Goa, and selected
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pockets in Andhra Pradesh, Tamil Nadu, Karnataka and Maharastra. Some of the
selected buyers are Maxwell exporters, Kochi, Kerala; MATSYAFED, Kerala; West
Bengal Fisheries Development Corporation, Kolkata.

Fig. 5: Marketing of coastal pond cultured Indian pompano
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Economics

The total operational expenditure and profit for culture of the fish in 1 acre water
spread area is given in the table. Coastal pond farming of Indian pompano with the
stocking of 5000 nos/acre for one year period will support the farmer with net profit
of approximately Rs 2.25 lakhs with price realization of Rs 325/kg fish.

Table. 3: Economic analysis of Indian pompano in coastal pond

Sl.  Particulars Cost in (INR)
No. (Rs.)
1 Pond preparation (Existing pond)& water treatment 40,000.00
2 Seed cost - 5000 nos @ Rs 10/seed 50,000.00
3 Seed transportation @ Rs 4/seed 20,000.00
4 Nursery rearing (Hapa& accessories) 25,000.00
5 Feed @ FCR 1:1.75, with survival 90%

(Approx. 8 tonnes of feed @ Rs 110/kg) 880,000.00
6 Labour cost @ Rs 12,000/labour/month 1,20,000.00
7 Electricity 50,000.00
8 Miscellaneous expenditure 50,000.00
9 Expenditure (Sl no: 1-8) 12,35,000.00
10 | Production: 4500 kg @ 90% survival with selling price

@ Rs 325/kg 14,62,500.00
11 | Net profit : (8-9) 2,27,500.00

Best Management practices to be adopted for grow out culture of Indian
Pompano

1. Fish fingerlings of > 30 g should be stocked to obtain maximum survival, and
stocking bigger seed size will reduce the grow-out period to six months.

2. Suggested optimum stocking density should be of 5000nos/acre for good
economic return.
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3. Pond should be fertilized at every fortnight to maintain water quality and water
productivity (colour). Maintaining more zooplanktons and small crustaceans in
the pond will help to reduce the use of formulated feed, increase the feed conversion
efficiency, and also helps in the overall improvement of the fish pigmentation
offering a better price at harvest.

4. The fish is active and fast moving fish, oxygen consumption by the fish is very high
and thus, dissolved oxygen content should be always > 4 ppm for better survival.
Thus, one acre water spread area of the pond should have minimum of 4 aerators
and with minimum of 8-10 hours per day, especially late evening and early
morning.

5. Creation of feeding zone in the pond will help to conditioning the fish for feeding
to a particular area, and also will reduce feed wastage by dispersal overthe
entire pond area due to wind action.

6. Except for the first few months (3-4 months) of operation, the subsequently water
exchange of 25% should be done in every month to maintain water quality. This
practice may help in reducing the use of probiotics and water conditioners.

Suggested readings

Ranjan, R.,Megarajan, S., Xavier, B., Ghosh, S., Santosh, B., Gopalakrishnan, A., 2018.
Broodstock development, induced breeding and larval rearing of Indian pompano,

Trachinotusmookalee, (Cuvier, 1832) — A new candidate species for aquaculture.
Aquaculture 495, 550-557

Sekar, M., Ranjan, R., Xavier, B., Ghosh, S., Viji, P, Ignatius, B., Joseph, |., Gopalakrishna
A. 2021. Species validation, growth, reproduction and nutritional perspective of Indian
pompano, Trachinotusmookalee— A candidate species for diversification in coastal
mariculture. Aquaculture, 545, 737212.

Megarajan, S., Ranjan, R., Xavier, B., Ghosh, S., Shiva, P, Sadhu, N., Venkatesh, R.P,
Joseph, I. 2021. Coastal pond culture of Indian pompano. CMFRI-100/2021

Sekar, M., Ranjan, R., Xavier, B., Shiva, p., Ghosh, S., Ignatius,B.. 2021. Integrated
cage cum pond culture of Indian pompano. Aquaculture Asia pacific. March/April-
61;1-4.
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Introduction

The global demand for the marine cage culture industry is increasing due to its role
as an alternative livelihood and its contribution to protein and export value for coastal
communities. Over the past two decades, mariculture has expanded significantly
worldwide, accounting for 25.5% of global aquaculture production (FAO 2017). In
India, the Central Marine Fisheries Research Institute has played a significant role in
standardizing breeding and cage culture technologies for various marine finfish
species such as cobia, silver pompano, orange-spotted grouper, Indian pompano,
seabreams, rabbit fish, and john’s snapper and achieved successful production in
different maritime states. To ensure the sustainable growth and production of marine
finfishes, it is crucial to maintain a health protocol for both the fish and the environment
in all types of culture systems. Therefore, the implementation of effective health
management practices is essential for the sustainable production of cage culture.
Disease outbreaks pose a significant challenge in intensive culture systems, leading
to a reduction in profitability in aquaculture industries. Aquatic organisms establish
a strong connection with their surrounding environment, over crowing, improper
feeding practices efc., thereby increasing their vulnerability to several diseases. The
application of antibiotics is a common practice in aquaculture/mariculture industry
to control the outbreak of diseases. The application of antibiotics as a precautionary
measure has been linked to the emergence of drug-resistant aquatic pathogens when
used for longer periods. Several countries have imposed restrictions on the use of
specific antibiotics in aquaculture industries. As a result, the implementation of
probiotics and dietary supplementation has emerged as a highly effective approach
to combat pathogenic agents. This alternative method offers a range of mechanisms
to counteract these agents, serving as a viable substitute for antibiotic treatment.
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Probiotics in Aquaculture

Probiotics are a type of microbial supplement that contains living microorganisms.
These microorganisms have beneficial effects on the host by modifying the microbial
community associated with the host or its cultivation environment. They also help
improve the utilization of artificial feed and enhance the nutritional value of the
feed. Additionally, probiotics enhance the host’s response to diseases and improve
its overall vigor. The application of probiotics provides effective and sustainable
methods for maintaining good water quality and increasing the biomass of natural
food organisms in various culture systems. Using water and feed probiotics in hatchery
tanks, as well as feed probiotics in cage culture, is considered the best preventive
measure against bacterial infections. It is recommended to use probiotics in
Mariculture systems, both open and closed, along with other water quality
management practices, to control bacterial infections.

Advantages of probiotic application in aquaculture

Probiotic research is gaining momentum in the aquaculture sector as a means to
address the potential risks associated with disease enhancement, thereby promoting
the development of sustainable practices in the industry. Probiotics application in
aqua/mariculture has the following advantageous: 1. enhance growth and survival
rates and immunity of fish 2. Enhances nutrient utilization 3. Exhibit bacteriostatic
and bactericidal activity against pathogens 4. Prevention of colonization of fish
pathogens.

Major probiotic bacteria used in Mariculture

The use of probiotics in mariculture has become increasingly popular, particularly
when sourced from the gut of fish. Lactic acid bacteria (LAB), Bacillus, and
Streptococcus are among the most favoured bacterial candidates. Although the
application of probiotics is a relatively new approach, it has garnered attention for
its potential to regulate various physiological activities in aquatic organisms. Currently,
several probiotics have been identified as highly effective, including Bacillus subtilis,
Lactobacillus helveticus and Enterococcus faecium which have shown significant
benefits. Additionally, there have been reports suggesting that Gram-negative
facultative symbiotic anaerobes like Vibrio, Pseudomonas, Plesiomonas, and
Aeromonas could also be potential probiotic candidates found in the gastrointestinal
tract (GIT) of fish and shellfish. Apart from laboratory-based probiotics, various
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experimentally approved commercial probiotics available in the market are also

found effective in aquaculture.

Fig. 1: Probiotics: Commercial probiotics (Fig 1& 2); and laboratory-

developed probiotics (Fig.3)
Screening of probiotics

The utilization of probiotics in aquaculture has been widespread due to their diverse
range of biological activities. The initial and essential step in this process is the
screening of probiotics, which requires a systematic and scientific approach.

The criteria for selecting probiotics consist of the following: (1) It must not cause
harm to the host; (2) it should not invade into the tissues and cause tumors; (3) it
should effectively reach the intended site within the host; (4) it should contain plasmids
without antibiotic and virulence resistance genes; (5) it should colonize the host for a
sustained period and be able to replicate; and (6) it should demonstrate efficacy in
host model systems rather than just in vitro studies.

In invitro screening for potential probiotics, the inhibitory or antagonistic activity of
bacteria need to be checked. In vitro screening for inhibitory substances commonly
employs four methods: the double layer method, the well diffusion method, the cross-
streak method, and the disc diffusion method. All of these methods are based on the
same fundamental principle, where a bacterium generates an extracellular substance
that can inhibit either itself or another bacterial strain.

Application of probiotics

Application of probiotics in aquaculture employs several key procedures: (1) acquiring
a comprehensive understanding of the probiotic application, (2) conducting both in
vivo and in vitro assessments to determine their pathogenicity, and (3) conducting a
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long-term practical evaluation of the treated probiotics. Additionally, modern
techniques such as ERIC-PCR, PCR-DGGE/TGGE, FISH, and 16S rRNA gene
sequencing are the best molecular tools for the selection and evaluation of probiotics.

1. The utilization of probiotics extends beyond their role in promoting the growth
of various cultivated species in aquaculture. For instance, the addition of Bacillus
spp., Enterococcus spp. and Pseudomonas spp. at concentrations of 107 and 10°
CFU/g in the diet resulted in notable weight gain in fish.

2. Probiotic supplementation enhances feed utilization and weight gain in
cultured fish. Probiotics can stimulate feed palatability by breaking down indigestible
components, producing vitamins, and detoxifying poisonous compounds in the diet.
Probiotics increase fish resistance to stress caused by environmental and technological
hazards. The application of beneficial bacteria provides micronutrients such as
vitamins, fatty acids, and essential amino acids to support the healthy growth of
cultured fish.

3. Microorganisms can establish themselves in the gastrointestinal tract (GIT)
because they reproduce at a faster rate than they are expelled after being
administered for an extended period. Probiotics are continuously introduced into
fish cultures to promote health by boosting the expression of various immunological
factors and by occupying physical space in the gut mucus layer, thereby reducing the
presence of pathogens. Probiotic candidates also play a vital role in nutrient
enhancement in the host. Enhancement of crude lipid, total protein, and body weight
in fish fed with probiotics Lactobacillus sp. Bacillus spp. and Streptococcus spp.

Methods of probiotic application

The application of probiotics plays a crucial role in attaining goals like disease
prevention and treatment. The administration can be done through feed or water,
depending on several factors such as the specific probiotics utilized, the form of
supplementation, the mode of administration, the dosage level, and the duration of
application. These variables influence the choice of method for probiotic application.

Probiotics can be categorized into two main groups according to their mode of
action. The first group is gut probiotics, which are taken orally with food to enhance
the beneficial microbial flora in the gut. The second group is water probiotics, which
thrive in water environments and effectively eliminate pathogenic bacteria by
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consuming all the nutrients available in the specific medium, ultimately starving the

harmful bacteria and eliminating them.
Oral administration

The most commonly used method involves incorporating probiotics into the feed.
Probiotics can also be introduced into the tank or pond water to protect against
infections. Parabiotics, on the other hand, are inactive microbial cells derived from
probiotics. They contain cell components like peptidoglycans and surface proteins,
offering advantages such as being available in a pure form, easy to produce and
store, and having a higher likelihood of triggering specific responses through ligand-
receptor interactions. Probiotics can be administered continuously or at regular
intervals. Many studies have focused on continuous feeding of the host fish for varying
durations, ranging from 15 to 94 days.

Application of multi-strain probiotics

The use of multiple-strain products offers the benefit of being effective against a
wider range of conditions and species. It is also common to combine probiotics with
prebiotics and/or plant products. Research on the application of multistrain probiotics
suggests that probiotics containing Bacillus spp. (1x107 CFU/mL) and Lactobacillus
spp. (1x10"" CFU/mL), provided at concentrations of 0, 0.5, and 1.0 ml/l in water for
8 weeks, can enhance the growth of fish by improving the health of their gut, liver,
and muscles. Numerous reports have demonstrated the positive impact of probiotics
in aquaculture/mariculture, including improved fish growth performance, immune
response, and resistance against certain pathogenic bacteria.

Fig.2: Indian pompano, Trachinotus mookalee fed with
laboratory-developed probiotics
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Probiotics in improving water quality

Bacillus sp. is particularly linked to the use of probiotics in enhancing the quality of
culture water. This is because Gram-positive bacteria, such as Bacillus sp., have a
superior ability o convert organic matter into CO, compared to Gram-negative
bacteria. The presence of high levels of Gram-positive bacteria, facilitated by the
use of Bacillus sp., can effectively reduce the accumulation of dissolved and particulate
organic carbon. Consequently, the utilization of Bacillus sp. in aquaculture systems
leads to improved water quality, enhanced survival and growth rates, as well as
better health conditions for cultured shrimp and fish. The utilization of commercially
available water and feed probiotics in marine culture systems is highly recommended
as the most effective preventive measure against bacterial infections.

Conclusion

Probiotics have garnered attention in the aquaculture/mariculture industry, prompting
research efforts to investigate their utilization and potential advantages. This is due
to the increasing demand for probiotics in the aquaculture of animals. Investigations
should focus on screening host-specific probiotic strains from aquaculture-rearing
systems to effectively manage their quality and functional properties. Although
probiotic bacteria provide numerous advantages to the host, there exist certain
restrictions that need to be addressed. For instance, the antimicrobial compounds or
bacteriocins produced by probiotic candidates against pathogenic bacteria are not
specific to particular species. To increase the efficiency of probiotic bacteria, it is
imperative to prioritize strain improvement. In conclusion, the application of single
or multistrain probiotic bacteria plays a great role in the sustainable production of
disease-resistant fish in cage culture or any kind of other mariculture systems.

Suggest reading

Loka, J., Ghosh, S., Ranjan, R., Xavier, B., Megarajan, S., Sadu,N., Shiva,P,
Gopalkrishnan, A. 2022. Potential of laboratory-developed marine bacterial
consortium as antibacterial and growth promoting agent in mariculture. Marine
Fisheries Information Service Technical & Extension Series . 252; 15.

Loka, J., Sonali, S.M., Saha, P, Devarajan, K., Philiphose, K.K. 2016. Use of commercial
probiotics for the improvement of water quality and rotifer density in outdoor mass
culture tanks. Indian J. Fish., 63(4): 145-149, 2016
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Economic Analysis of Indian Pompano
-A case study of cage culture in back waters

S. S. Raju, Sekar Megarajan and Ravi K. Avadhanula

ICAR-CMFRI, Visakhapatnam Regional Centre, Pandurangapuram, Andhra University Post,
Visakhapatnam - 530003

Introduction

In view of the opportunities for increasing aquaculture production in India, cage
culture offers the fishermen and entrepreneurs with the scope to position themarine
resources for a productive use. Rational use of resources by application of mariculture
practices can ensure food and nutritional security, increased employment
opportunities and improved socio-economic conditions of the fishermen. However,
the adoption of any new technology depends upon its economic performance. The
rate of return per rupee invested is the economic indicator that guides the investor to
invest in the particular activity (Narayana Kumar, 2009 and Riteshet al., 2014). In
this connection, we evaluated the economic performance of cage culture for Indian
Pompano (Trachinotusmookalee) in back waters of Krishna district of Andhra Pradesh.

Materials and Methods

The economic performance of setting up of cage culture in back waters is worked out
by calculating the annual fixed cost, variable cost, and return in terms of harvest
from cage and revenue generated from these sales. Fixed costs are costs that are
independent of the level of production and have to be paid whether or not production
occurs in a particular year. An expenditure on a resource whose quantity is not varied
during the production period is a fixed cost. This includes cage frame, nets,chains,
ballast, floats, bouys, mild steel anchors, woodenplat form and fabrication and
installation charges. Generally fixed costs are spread out over the expected life of
the production input involved. This allows the producer to consider the long-term
view of profitability. The variable costs are costs that are dependent on the level of
production and have to be paid for every cycle of culture such as cost of fish seed,
feed, labour wages,watch & ward and regular maintenance charges. Returns from

__




= 0

cage culture is the revenue realized from sale of harvest (Total Production in Kg x
Price in Rs/Kg). Using the costs and returns figures, the following economic indicators
are estimated to test the economic viability and financial feasibility of cage culture
in back waters.

Table 1: Indicators of Economic Performance of
Cage culture in back waters

S.No. | Economic Indicators

1 Initial investment of the Galvanised Iron (G.1) cage (Rs.)

2 Fixed Cost (Rs.)
a) Depreciation

b) Interest on fixed capital @ 7 % per annum.

3 Variable Costs (Rs.)

a) Cost of seed

b) Cost of feed

c) Labourcharges

d) Watch and ward charges

e) Other Maintenance charges

Total cost of production (Rs.) (2 + 3)

Total Production of Fish (Kg)

Gross revenue (Rs.) (5 * price per kg)

Net operating income (Rs.) (6-3)
Net income / profit (Rs.) (6-4)
Cost of production (Rs. /Kg) (4 /5)
10 Price realized (Rs. /Kg) (6/5)

O |00 [N OO BN

11 Capital productivity / operating ratio (3/6)
12 Rate of return to capital (%) ((8/1) *100)

The different economic indicators of the economic performance of Galvanised Iron
(G.1) cage culture is worked out to assess their performance in Table 1. This will serve

_




§9)

ICAR

Results and Discussion

The detailed economic analysis of the All-India Network Project - SCSPexperimental
cage practice demonstrated in Nagayalanka, Krishna district of Andhra Pradesh is
given below to indicate how the economic analysis of a cage culture is done in back

waters.

Table 2: Initial Investment of G.I Cage Culture of 5 M x 5 M

@

A v UG ) 313

CMEFRI

as the guidelines to the institutional agencies that are extending the financial support
to the G.I. cage culture.

S. |ltems Investment | % to total | Economic/ Depreciation
No. (Rs.) investment | Life in / annum (Rs.)
Years
1 G.lI Cage frame | 42,000 30.79 6 7,000
2 Nets 30,000 21.99 6 5,000
3 G.l Chains 9,000 6.60 10 900
4 Shackles 1,800 1.32 6 300
5 Mild Steel Anchors | 7,000 5.13 10 700
6 Bouys, Painting | 12,600 9.24 3 4,200
and Labour charges
7 Inner and Outer | 15,000 11.00 10 1,500
Ballasts
8 Wooden plat form | 3,000 2.20 3 1,000
9 Nuts, bolts and | 2,000 1.47
others
10 | Cage Fabrication
and Installation
Charges 14,000 10.26
Total Initial Investment 1,36,400 | 100 20,600
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Table 3: Details of Annual Fixed Cost of G.I Cage Culture

S.No | Details Amount (Rs.) |% to total fixed cost
1 Depreciation 20,600 68.33
2 Interest on Fixed Capital | 9,548 31.67
(7 % of initial investment)
Total Fixed Cost 30,148 100

Table 4: Details of Variable Cost of G.I. Cage Culture
(for a crop duration of eight months)

S.No | Details Cost (Rs.) % to total

variable cost
1 Seed cost 14,600 7.55
2 Feed Cost 1,37,700 71.24
3 Labour Charges 12,000 6.21
4 Watch and ward Charges 24,000 12.42
5 Other Maintainenace Charges 5,000 2.59
Total Variable Cost 1,93,300 100

Table 5:Economic Indicators of the G.I Cage culture of
Indian Pompano in Back Waters

S.No Details Amount (Rs.)
1 Annual Fixed Cost 30,148
2 Variable cost 1,93,300
3 Total Cost of Production 2,23,448
4 Gross Revenue 2,97,000
5 Net Income (Profit) 73,552
6 Net Operating Income 1,03,700
7 Cost of Production (Rs. /Kg) 248.28
8 Price Realized (Rs. /Kg) 330
9 Capital Productivity / Operating Ratio 0.65
10 Annual Rate of Return to Capital (%) 53.92
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The initial investment for a 5 m x 5 m Galvanized Iron (G.I) Cage worked out to Rs.
1,36,400 (Table 2). The G.I cage frame accounted for the maximum share of
investment (31%) followed by nets (22%), ballasts (11%), cage fabrication and
installation charges (10%), bouys (9%), chains (7%), anchors (5%)and others (5%).
The annual fixed cost for the G.I cage was calculated at Rs.30, 148 (Table 3). The
operational costs for the culture period of eight months worked out to Rs. 1, 93,300.
Feed cost alone accounted 71 per cent of the total operating cost (Table 4).Thus, the
total cost of production to the fishermen worked out to Rs. 2, 23,448. The culture of
Indian Pompano produced 900 kg during the harvest at the end of eight months,
thus earning gross revenue of Rs.2, 97,000 to the fishermen. The culture of Indian
Pompono earned a net operating income of Rs.1, 10,800 at the end of eight months
and a net profit of Rs. 73,552 at the end of the same period. The cost of production
per kg of Indian Pompano worked out to Rs. 248.28 against the price realization of
Rs.330 per kg. The capital productivity measured through operating ratio worked
out to 0.65(Table 5). These economic parameters indicate that this open sea G.I
cage culture of Indian Pompano in high back saline waters is economically viable.

Financial assistance for open sea cage culture in India

The National Fisheries Development Board (NFDB), Hyderabad is the primary funding
agency for sea cage culture in India. NFDB has a scheme on mariculture aimed at
increasing the marine fish production of the country. A principal component of this
scheme is open sea cage culture and its popularization among fishermen of India.
NFDB will provide financial assistance for setting up of a sea cage for mariculture as
well as for model cage culture demonstration to traditional fishermen. The eligibility
criteria for assistance for setting up of sea cage culture are:

¢ Entrepreneurs/companies with a previous record of undertaking large-scale
aguaculture operations and having on-shore facilities for seed rearing.

¢ Sea going fishermen groups who will operate the scheme through Fisheries
federations/corporations.

¢ Availability of necessary Clearances for undertaking the cage culture activity
in the coastal areas.

¢ Commitment of state fisheries federation/corporation, entrepreneur to bear
the cost less of NFDB subsidy.
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¢ The entrepreneurs / companies willing to set up open sea cage culture in a
big way shall be supported by NFDB through equity participation @ 20% of the
investment.

Proposal for setting up of open sea cage culture should be submitted in form which
should be filled by the applicant and counter-signed by the Implementing Agency.
Funds will be released in two equal installments by NFDB. The first installment will
be released after approval of proposal and after applicant has utilized 50 per cent
of his/her investment in the open sea cage culture. The second installment will be
released after the applicant utilizes his/her remaining 50 per cent investment in the
venture and also after receipt of the Utilization Certificate (U.C) regarding this first
installment of NFDB fund from the Implementing Agency. All subsidy installments
will be deposited to the applicant’s bank account only. U.C should be submitted in
on half-yearly basis i.e., during January and July of each year. The project monitoring
committee of NFDB periodically reviews the progress of the activities like physical,
financial and production targets.

Conclusion

It is seen from the above results that the economic analysis of the cage culture in
back waters has worked out successfully with higher net operating income and net
income in a crop period of eight months. It is to be noted that once the practice is
further expanded to many cages, farms and areas, the cost will decline due to
economies of scale of operation. Thus, it could be concluded that the cage farming
in back waters is a viable alternative and economically & financially feasible
mariculture operation for the stake holders to make use of. The Department of
Fisheries, Ministry of Fisheries, Animal Husbandry and Dairying, Government of India,
New Delhi; Andhra Pradesh State Fisheries Department, Vijayawada and the
Developmental organisations like National Fisheries Development Board,
Hyderabad can promote the concept of cage culture on a large scale with their
institutional and financial support availing the technical expertise developed at ICAR-
Central Marine Fisheries Institute.
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o0 B DS VO sotwod. HDPE & 0 Hoen Hue S5ee0re eo&ran. 3eodd
o 7 . 0o Lbaw 4 . %, 40 0.8 Y, 63 P, 3 M.&. BS Hodo (Twine
Thickness); §°59 Ko 6 ab. aegd0 HBC 4.5 . &%, 25 M.&. DR; 80 .8, oo
EORS DS SHo Ho. & Erard) EeHore ¢oSmRd8 b0l Sidden totron - &S 2
300 oS BEYe/PACHS &80kt . & woriten B8 & 80D &omes o FETS &
&) e (14 0. . 590 B 22 XN .88 %@géo) &oéran. D @é@)@ $08H Lodakw
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HolEd Soaho BB ERO0D Gotnod. IB AZAD Sipthotar ST eBBS® GokmB H020°08
PR PV Y )E Godran. BHeo BB e S8 %99 S YOS’ Bodgrres HBAw
BB GRS B8, IwHD S (Bob GRS ) Ber 298 w8 Id.

Dozueerés® e deth (Cage Culture of Finfishes)

Boatrod® FPoarS Tde FrH BAHEeI8 e B $BH $05Te0 20 Do 25 ([rEwen. $BH
$505e08° P Bahgpds By 750 (P Eo8 &I L85 AT8 HB5eQ) BHESSTDS
Tors) 10 Soen HEH0d. wond S & S Vddgw 1Y Derd® eHowd Eenb JHeR
$Bo8 SROTHLY). ©othdy )8 erd) SHoBEeRS 380 20080 a8 SwagHd wodorr
HBRROSDKE08. HoesTrods® Jhe D, Hoodod 2 SsPe 266(35 ééé@@:o o8P0 &

0éom. ©:
1. FRP 8o 08¢ emgodos® §E-(@r egrdorr Sndd T oo
2. 5663&3@(‘305 e5Send ?’o@ﬁa [T mtoT) 266(33 égéée»

Do 26 Jegho %0 & 380 Lot Seren God (HETIS 8RB HoyEn 20855300,
Eroe) 28 38)06° 20038 Do 20D DL @8 (@%a@dﬁn@) Qo&S FOHS
B30t R Sor @8 ErdS SoBI5S éwoéfééé) Barese BohaeEeon.

B-opHSsab 558 (Grow-Out Culture)

2.8 B8 &° 2500 B Do olre a8 ErdE Hods 25 BB boo TS (FBoh YD 25
nos/m?) 3p8 VBeHHiR). B %50 Ho ¥ % 4 Dty DB JeDHd S TnE) 8°% 6
Doty ([F-0H6 Ef $58° Vo uF) virto Bedr sol w8 RPESE LreS &8
5980 SrHos® (40% @%55 & 10 &5 Kamcggen) 3588 HP8ed (Floating Artificial Pelleted
Feed) B50g0% @i#tore akwith@od. Bkes ¥ bl modaeerds edreaorr 38k
s o SHome Homdy) SN0 o HE R D (1 rerdh ) QT)e0 B, &0l
BP0 580 870, (98 3 KobeSErD Trer sk, SEIHE0 AR P 95%E° AEowoihE Y.
(538 D& BerotER Bhe T 2t ErD T8 B eEEEore T Béggfimgsa?@
H0BKENHY) DD ©G50HT (P5°80, 25 (rrdnen &) BS B 750 = 800 (Frsmen ToHEeds
D& 10 Jven S5H6 Ho&od, ©ond 100 ([rsne HB5Te0 SRV (ﬁ;g 3’3}0 200 5
5009 6 Joen SPED HHE&H0s. BH @) AHEO $OSSH TPIE BTy e ToE) Déw &b
Bod éééé’s ad@éod.
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Eend 558 BH e TeEse Qe woes Téw wrese (§8Q)
DOC (ew.) (S0.80.) Feed Rate(%) (%28 INTE)
Feed Size
0-30 25 =50 1.2-1.8 8 % 4-5
30-120 50 -100 1.8-3.0 6-5 % 4
120-180 100-300 3.0-4.0 5-4 % 4
180-210 300-500 4.0-6.0 4-3% 3
210-300 500-750 6.0-7.0 2.5% 3
300-360 750-1100 7-10 2% 2

13 02,0 DUV a8 (Cage Structure Management)

B 55 toe S0t FED TeResgdS IS AT &) H05Pe0 HFymrse FrH BoiRgwos 8o
2.8 Yod&)Bo wrese HH&od. 80%5S° grore Hoesssy é;é(‘gﬁ BH(orr GoHB0ee, DB
S0 G0, BE (B0 50050 L8R S, 88 DB 0. eS80, EHHO o8
BF (D aomndS), DK ) =08 e, Togh, Edjen, IXVED S orod BT
@00 GOLPow. PR (B8 Towh JweS P Ho HPEKE, JOEEIE HoaTey), PO &
(0B e0red. KorBoR Sy Fndo BE wseBo JBorP DD Gotwod EHE JOEEFd HrdohR
Fendiot HESEEE ¢omd. atodod Hrdofli K58 Ao Bodd Sdoorr
082008, PN SrHHY) P o FrBoR ekl K78y Agaho BE’rd.

VDO DY (Fish management)

Soemrod® Eoyb T Do @) @6‘5?‘% 28 HBAD ) wFso BHI &% D FHokH
880 (B8 15 Berod 280 B HOH IS SLraren HO8DoTd. Howorod® $Ty (KeeS
o8Py dogen ar§BaHS wotmaTyen (BES) HOcH Iwde TNoe xS EHETTI 680080
5585, erSBcHS sRES VKPS DETP erdhe Troe BB @K 888 arEEE T,
399D P08 ST HoER0s. DTN HoEWoDS VHeo B BOARHER, 8 S¥y
Ioyen ABE Borhe®8 Srdzran. Vet EnHod aréboﬁoe? aES ToB0m ot O 5
58050 Srodadr@E) 6B3@BPACSEC ©HIB0. B8 BB, STeHDe oD HESGES O ey
é§§zﬁo (56&0) s 'zbfg & e, Hodeore  EA1NOR. 828 THed od DY Hod HBS
GosEo ooe, Soe (B85S 0058 SoirH DAY D& BXEo wT° ATPBOSHND).
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JH DOHB0 HO0W 5190, HB0H (SoNDEAIEN) (Fish Harvest and Marketing)

Howtros® Vhew 2.8 DY) HOME TEHBros” totrow Sad Ve Hob ErHod® acHhBs
B0HE0 838 Benb o“atge‘éaeéoé egfo. %00 o PBB BB Ho $5BHo8® §550 S0t renih
Soroer 6 BHoH HahBs BaHHN)). aoHB8 E1 Fneed) Jowd BBJIFHI ABS® 8&A,
35880 oogoe (00 &w)en) BH0D e KH0c5w Toeags DBrooe SOBHD). SHH FATAYY
TRE B’ md Tor $555°S 2GS G Vo GwE) BHD BAw B grres® of Kngee $Y
58 Bk, ?otgazoéoé‘s ety BHEH soHone, BOE SrTYS & AcedY o8 $HS0 HSomred®
age DS & Eroe HBF VB wobHdy, ATED 28 st OBIEPE IwEeRY
20HES 8D XSS, Ve ABwosTI8 wEod wHIS TEre B8¥, HB BorrS
BB SOFHTS, SDFTD, ETWE, HFTHES® DodhE TS QY (BB, JodE BT
BoHEDTEH0S® okt SrES MHH8Her (MAXWELL EXPORTERS), §°S, 8¢
S0&E (MATSYAFED), B6¢, H8) Bored bR Beyods s6RTaS (WEST BENGAL
FISHERIES DEVELOPMENT CORPORATION), 586&@

aDS Hajaireen (Economics)

Iwgo 10 Berod® Ve 200%0 §%0 NS seoNBe HoHo HBAED ergo 25 HHES®
aécgaaéo& (é@é - 2).

2.8 Ergd)E Soeothr 25 Ve TS (25/M?) DoBBo BahEo Hg BB P Er. 16.9 ofe
DEE g0 5805w B, 325/88° 58 HO8 wHseEo &0k,

(. So. | DdTeen Jgado
(055

1 10 Sod&yore GHRPH Siitn SPe0 P Hosbdo bk

&588eme KNS Dend (B &6&» &H88eo

$55:30,000/0505°0¢5) 50805 S&rde 43,000/05070e5 /508850 4.3
2 3% 29 BE) $8 - 32,500 & &r. 20/D850 (Sarese&® S

1500 en/eu8 Berd 58050 éé{\)é oHBo eidore 6.5
3 HE (re®) @ FCR 1:1.70; Sngo 35.7 &g HE

(FCR esgeore K080%0 seo&h 8 Kod &&8)
@ . 100/8; Ho%0es Tew 85%, TG BReomd

Qe HBSrea0 750  (resSooen 35.70
4 BB et O &e 30,000/8 Sadr/es IoH (10 Iven)
(Soo:088 50008 K080 GoEEeI8 HS) 3.00
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5 Sew, 80880 LB &écﬁwé& Baeese HEen -

Jod E». 6000 5"2@})26 10 Soew 0.60
6 o LroEB ody ey - 3 JHe, do a8ods

&e. 500 S, (38 Ber @E) &) soos® 5 1Y) 0.75
7 83 e DB, HE ¥ EDoHH HrotHen KBA

(DB RBrBES® K5 0.5
8 26?30630 (B Qogyg 1 Soo& 7) 51.35
©) SEo eTeao

68)8: 21 odnew @ 85% Hidors Tews™d (K8 D 750 (v

Qe & @ . 32588 68.25
10 QBG ewggo: (9 - 8) 16.90

BONSH PO (ROBAND FP0PR’) WS, 8L 506 &8 H DG HyHen

(Best Management Practices for Cage Culture of Indian Pompano)
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Bodhegs woo @88 6o HAES® Hozdo JTRtn B
©EHE ¥ FHOTOKHD 25 (PEwe Lol &P e B dgo FE Vs o

HE (&) HrowH BB 1 .8, R perd® wol HE SoH 50 BF Fo&® ud
B,

Ser Gw¥) %09 S8 ST Dorr K5 werf 2D Ko Sy Ber GwE) eS80
REBB o %’géom &0, N HoEEen HEB T Eree GosNod

Bihen, Hoests) B O BB Hoesd Dgerre B, HABBID Seerrbeaore ABEY
BBgREes BI® &0w°d.

08 $3) DI aFER EHFETIS IHBEYH VO TTRD Hoocn © e TXo°
TG0 BOP SoHotoTndir o o HOBOIR Bomed. w8RY aRES SoEWT e
D87y JBgen InLenDETO.
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BVP0B HOBTOOE® BONH/H0E)E) J0
Jde podBOo

386 Dviforess, wch|d Sher, of Sod Hdcin S ToB

ICAR-CMFRI, ©z°20&,0 gro80% 8ogo, arokhisorigyso, soge awrddn,d o5,
DzrHE,0 - 530003

SRB0

EE Fe)oR (Hoamrod® Tho FH) 630 Vo GBI 0V FoSES (BB’ (Bsmed)
@eﬁéoé S0z IO @éoiﬁa@éom Hoosn&od. @& 03BHS LOAS SbJnere (Frozeen
(e&oes asogr G SIFFPOD oBorHHE S8 aé:&gﬁa:a‘ fbéée)e‘é HoesdEen éézééo@s .88
HoKBoBathEHTow. FREERI0S, SB@rozre éa:@cﬁgoé’s SO0y S5Ben woterens®
Gon 88 @B Hoetrod® DA e JFwE Bdo FrH BahEo TRTe & HIB0n
o608 FSoSE %é@vﬁoiﬁagszéz‘ﬁa& 2ero® DG E5Pe LB B ePHOEE S05S SR8 (808D
Foars’; ((r8Fet used) IS atod. Howtred® froars® BHes FrH BIoHBH S
ogeren: DY é@?(ge‘éooéa BQorveaor™ ASNEO, é@)@%éo 55%% SoBe woaetn HEKo, DS
3;01)@ o3BHSe S éé%gg%cio, DS @5)26@)%5 BeD o850 BT g b
(Ergesss. B Sroars Bde Eu)b 93N oFsres B B DETE)B HEHODH BEHS TYS
e® opgenS 838) (ICAR) & BodD Boll FsmiEs M) $08°m oy (ol DS HRED
é?o@) a@ﬁ;émfgeg CMFRI) &%) Dzegpsdieno (@oéch Bolo @é’,)zée)cg) SN Soxs 8D $850w
aerod® PN obErdoler B8 80)f Bsmeds [Hirerer IOFO0H. §RES (KHehdo BwE)
SHSS 28T TS £°8 (NFDB) 08 @bE 55508 eo@Bas6™ DG (Frozres® D
DHH0 HEFo (2 Beéwcgo“qs }%275)) 8o & @9&@%@ DIEEBOSEO 2BR0H. & SPoPSE FET0E)
B 6 Kscg)@é’s D& &) DG S¥en s (PSeBorr SINO®.

S D0 5°65) seHeod® Hoareseen (Cage site selection)

HoaTro® SPoPS She FiH EE ée@g) i) ‘é)@o@‘s 3@5&0 020 2.8 S0ggS ©0F0.  JOHBY
(BBFo SIS darrod Srdorr, SHoE Snpmeido Hod 8o 5 8.8, Srdod®
G0, X33 A8 (Harirod® srendyy sPEPen BHome SrnEiard. A eaPis: 26 - 30°C, Al
& 4 - 10 . DERS @S IHo° 8550 oS8 IS Er5d8en ot Sntd JoHEd.
QoHBP) oo B Do) BOE I8 Dogfore @oternd® &owd.
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CMFRI o

oo DY BoHod® Y (Pardro IHdegorr soitty IPNS ). woo T8& JENIT

608, B SBwE) Hordoh BN HodE) 5*%3(350 éfoﬁ OIS0 God 963@ B L FO B8

$70) ©H8B0 HEHD). woo d sworr So TnE) Beo &0, 8 PHgrdo So e eod

Do EBDE0H Jo&® Bayod EOAK0H.
D060 AT,WO0 (Cage Design)

meRE 083 (GI) 2o (B-RE&) S35 Hoaoee @é@@é‘s 1.5 @orbere a5d0 SO, 5 e
LD x 5 o8 Ken) Foded Sard I, 86 ErdEass® 85 P B ok BS
S0ggFhd), HABKE® Frogfo 850 B Do DI 0.8 ey Erdos® Fo@S sosarodod.
BoH BR 00 1 e@Hrd $rdos® $Erostorr sosad, esfto HBH Sy DESH
BE0Hos® oo o 38 Heden B S i 908" HIEEH E08 Hoo IQTrH0b.
DB Boko %0 mdS® JodS erdd) (200 Do) S (D) FRoSaaron. Hoacedd el
DD, 2.8 3 Bodd T o 8 eBS) edBrAoSEE oD, HDPE & @ Soen Huetd
Bseenrr Gotron. adhér &0 63 B, 40 M.&. DR (6 X6 . HBLPB0 HOAD 4 . %)
H08c0 3 .8v. HOBEY oo (Twine Thickness); &*So &) Ho 63 R, 25 .8, DR (5 X
5 8. H8%Tmo $0dkw 4 . &°%) HBAkw 3 .8, HOBEY Hosod VP Hod Do SEwm
§%50 80 Y0P JorS Ko af 3y TEEd. IB ELdEe HoB Howoe JTywo HrELoT
?&))éééo?fioéoéa TPenrH 300 ©oNGK (2.E)HA 50 KHod 75 8% %)) TEEed. voﬁéé‘s BE
B 86508 24.0 0.8, TegR0 EOAS ;OHEFROS erthen Toe &8y (RS) Ferver Eed.
SES0PETe BIHHE VENBMT DoEHE 60T wHSEo &S, BF Sredbore BEDS Hey
Goger & DAL ©oKkBK FEKo 008, (HH&roB IBS® Hodny) wsedo HBAM HOBTEo
BEBB 0T Bolgren EOAS (0.5 worhgre &°5%0) Gl @@oé‘s B358 BHadS a)e5°§ FREOOA
SODBRALE. IO 5080 Tr1EE Seen DBADL G 2 DO DBBPren SigeEea.
088 HABL 8550 PPt I BD DD Hod IerEbATd.

Ddozoeed® Te Jth (Cage Farming)

Soatrad® ForS® Ve FrH BeHEeS Do BwE) TS $6ETp0 20 Ho& 25 (rEDen. s
BH™en

&85 ATe8 $HB5me0 @08 750 (MPsne Sod DT BHE ST rrr) 10 Iven HEF0s.
wond 88 & IS Vbdge 1Y perd® eond Eenb HHH Hbod ENoBHLY). WorHdy
Eenb sPer) BROSTEA8 KB DoBo 2.8 SwegRdd wodore HBKBoSEL. B Sty
00200500 o Esee 2665“)6 égééeb ©0EPOOMT GoETPaD. ©:

1. FRP 8oe 520(&¢5 ergooos® §8-(&» (Flow-Through) egrdorr S S Dobso
2. 838058&0R wseEensd 2P (RAS) egrod 388 Sedden
3. BEDOS BB A SLwmrcsrety wrrdorr T $8)0 e
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Do 260 Joiko %0 & )0 JEorgets Seren God (HETIS &SRB HoyEn B0855300.
&0 28 IBBE® 200 BH HyoH 2O VI ©8ES (Fearcing) JodS FOHS
K0 ) Bor ©q)as EraS EoB8gs® md Sere SKESH Saree Vcohaiseon.

B-opiiseb LA (Grow-Out Culture)

B ($B5°08 T Bogd Sarer Bohads BdDHye Idydre bHKe B, &8 E6° 1500
Fsdge o3 af LB DHods 15 Dbdge TS (E8oh aYd 15 nos /m?) FE
Baigfy) FP-o0DE Sf $588° Do o) virto Bwdr sol ©iE FET &ras &8
1880 Eros® @S H9se (Floating Artificial Pelleted Feed) B500% ei#orr aibmi®os.
BHB DS B MOTErIB @oieorr oA D& B> SEOT Ho8H) 8559 St
HE BR D (1 Herty &%) Homen Boimgd. 2 D Hore SgosedEo §%0, (¥ Todk
DA Sa55s gd%0 3 Kot IRNIA SoGer ST SKL0reonT Jod SEHe S0 aa‘:seS’s
QEanoHEed. Berd® &) Ve 1HHE0EH Ber Tentd P& eo wodosio Babbo.
3OZ0p (FFozros® IJoEDS Seren Hogorr @oterend® soéran 08, 8050 Teenrd By
(68500 6 Kowe8, 10 Kobes, HErEino 2 Kobed HBU Jabo@o 6 Kowes) Seraed
Trer DB Boha&os. ((F-wd 888 Tdeo DBHEOD (K8 15 e e8P0 HEHFoed
HBKD DY wErBorr e et Agowod Jwrn VArD. o8 $880de wrrdore
B90BW00E 20 Kod& 25 PLne VB a8 ErghE ek 15 Ve T S8, © 800-
850 (Psme 858 BHESTEI8 merey) 10 Joew H&H0d. ©awd 100 [rsne H85reod®
K38 BY 08 H05rerd) BOESEIE 0 5 Jven HHHod. ShIWe I KBt DK DK
Bhen BoOak» 288 DY) Bw(Es EHen Hpoore Gotron B BtnHod (HRTes® Frh Tohad
BHen DB 83 odedo MEPP God HOSOrT DENS DEIHEO &0nod. Ve DENHE
$08050 weese Bew & (80d éégéé's (Eﬁéé 1) as&od. éc:lswe)oeS's $HS0 b :ééaé‘(ge)@'s
588 =88 $08 ©HE0 SoLod Spal) BHe oHEo Bdwo 8-10 Ive S8 $rSDH
Fe50HE00. Loty I Ho SPerd) K)é@é@eﬁo BaSgeeRB 588 BP0 SogSosorr
REEroD ([P-0H¢5 S5 TwY) (Heds Do Daird.

Eend 550 BH e Teese Qe woes Téw weer ($8Q)
DOC (re) (S0.80.) Feed Rate(%) | (8%28 Q&)
Feed Size

0-30 25 =50 1.2-1.8 8-6 5

30-120 50 -200 1.8-3.0 6-5 4

120-180 200-400 3.0-4.0 5-4 4

180-210 400-650 4.0-6.0 4-2.5 4

210-300 650-900 6.0-1.0 2.5-1.5 3
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828 (H0360) DU, AV (Cage Structure Management)

BO&OHS PoPS’ (Sokd ar8) Ews) B Eedy 10 Jvo e b H556 @b, Sl B
QoeseR) SEHP DEEPoTTO BN 208E* AHBEYD B0 SrdyKo, S TwE) Qoee PETOD
H(EHBBE0 KB HarBOR L SGe S8 Badgtso B &owed. Ho8 eronBd) (2.8 S K
Hgen), HANS erod HoB BOAS den DHHNBID @d5eTo &obd EHE @dSTR) 28 Hod &
o DR SrgHed Gotood. andPH, BRI af Pedoh dlarden 280 a8BLomr
2BEDH00. HBEeTe (P80 WolBHES $85000HS enHes® gose He® Sooggore dY
(D HHG) ELEHFPHE0 28 DY DIy, BB $HTVE B 2HE B ({y) ErdoS® aworr
& Higo T 006, HAB AB $770) ©d5o B, LB, DHFE Mes’® e Sood
BB 2o EOAS G (Green Mussells) DENH @0enHd Gotran, HIETI0 B
B FPHER &owed. BF Lrdof Fodo B& o) MBAH TR HBLTETR) HE osTE8
o& JFBEHDHEE0H, ©WorHHY LPBOR FPeniedn 80 I e8I0 wanTe HERLE BakgEo
Do&® wdso0.

B DY (Fish management)

Sommres® Eeyd T Do EwE) w8 28 5B @ w0 B:0%3 Bodo D Fhokd
8050 (58 15 Sered e8F0 THe B0 DG SHrcren $8800md. K BSore HBEOKR,
Berard eito BB Ve BT KdosEo T°& ©b iy JB wolTe JakERY
$09 SrDE. $6Zwy HossoeerSt éz':b (e @6‘5@3 Dogen wé&hoﬁaé @000 (aﬁgéﬁ)
$60 Fde Toe TR EHSBY (BH58S. arfochS aES V&S OB e oo
$805 @K BSS erEoair Troe, F:D oot HKHT SolEWOB. BorhSy, FKAS®
BHed 8 Iakgore Aardoird B S008I BHed I8 SKedor e HBS
820 3 %08 4 Heg S°ES soder IHEd. Bses® vi%od er§BahS aES To
B0 BODS i HB (DPTDrEE) &IBPAOSE BXB0. BoBKHKY) erod B8 BoEDeow
BHew SoeTRTe &30 SE5BE HodBosto erod D5 G S0 H(EIHSSE0
To° APB0BHE).

T DODB0 HOAIW 5190, H0D (BoNHBAIRen) (Fish Harvest and Marketing)

Howtros® Vhew 2.8 ) HOMWE TEBBros” totrow ad Vden Job ErHos® acHBE
Babio a8d b HEEeBos Hego. S0 Hot P8 BB Ho K08 S5O Sos® Tword
Soroer  &F) B0k aoHB8 BeHN). achB8 E1S Iweel) Jobd HODFHS IBS® &
FRE B md Bor $58°S 28S 1Y Vo Gw) DS DB P grred® ©F K 59
58 Bobto HoB BHeR Frerme HOUD Treagd PLOT® GOSN DEINZoS® JFrh Vohessh
5500, ﬁg“bé SoT)es & AcedD a)ég $HS0 Hoesorest 3535 a’afg@ &° o XJSBc@ Z'Sdﬁazézﬁat).
©055y, ATed o Hetestles BSSEDE el acHBE 8D wsuEssSy).
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B0 B0 wE0d wHBS Tolapen B8¥, H8)KH Borrd HOE SOEEHES, SWETD,
Slo; S éaa’ssm@o@ﬁ o8 BRD B (DB, JodE BAY BADBEDTHoE 508t SPERS
OB BHen (MAXWELL EXPORTERS), §°O)5, S6%; L&i»& (MATSYAFED), S8%; $8)5%
BorrS B80T B0 SENTHS (WEST BENGAL FISHERIES DEVELOPMENT CORPORATION),
Soyze.

608 dajoieen (Economics)

Ingo 10 Sere SXorsros® Do HodBo %0 ID)oDIS SeoRgSEes 5A0 BN ergio 25
é@é@‘s aécga)&o& (é@é - 2).

2.8 éﬁegéi)g MerHd 15 SHe TS (15/m?) oo BodhEo $g B&HB ke &, 8.0 ofe
DEE g0 5805w B, 325/88° 58 HO8 wHseEo ©HEod.

8. [o. | DdTeen g0
CEOW)

1 5 Jod&ore GOEeN Hitn 500 P Hoesdo Ok

&588eme SEHBO Jend EBS 26360‘533 &H8Bezre K8:

1,36,400/059¢5) 5805 E&irdte 23,700/0RE5/H058)50 2.73
2 35 20 (BE) 8 - 15,750 & 8r. 15/2850 (Sarese&® $:5)

1500 en/e.8 Serth 0800 38)0 DoHBoS® Hderod &5

Fohso EBH esdore 5% 2.36
3 rS® $8)0 DosLo 0.5
4 HE (oee®) @ FCR 1:1.60; Ingo 17.30 &y HE

(FCR esgr8ore £805n seofh 8 %08 6&)8) @ dr. 110/548 19.03
5 Bab ety @ 8 12,000/28 Sadd/es I

(12 o) (SPHESSTrI8 HBE» Sokmedd B55h) 1.44
6 85 PEYen: DS, SHES® 890050% Hroten 5835w

P Br&EY) 935 1.0
7 2650530 (B Doy 1 o0& 6) 27.06
8 &&)8: 10.80 dinen @ 85% LHnis Tewd®; (18 3D 850 (e

Qe & O &r. 32588 35.1
9 QB ergio: (8 - 9) 8.04
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BOWD 0 (A0BOND FPOWPI’) IS, 20,5206 SLE Be)b GHH DY s Hyden (Best

management Practices for Coastal Cage Culture of Indian Pompano)
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