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Front cover: The initiative in captive breeding of Goldlined seabream (Rhabdosargus
sarba) highlights its potential for brackishwater aquaculture, demonstrating significant
adaptability. Initial efforts to improve broodstock condition and induced spawning
marks crucial progress towards large-scale seed production. This endeavour is pivotal
in ensuring sustainable aquaculture practices, emphasizing the species’ viability and the
initiative’'s forward momentum.

Back cover: Hatchery technology for mud crabs, specifically Scylla serrata and Scylla
olivacea, has advanced through improved seed production techniques, resolving key
larval biology issues. These developments enhance sustainable aquaculture and ensure
a stable supply of these valuable species.
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DIRECTOR’S WELCOME

Indian fish product export reached an all
time high during 2022-23 earning revenue of
$8.09 bilion from which shrimp constituted a
major chunk of $5.48 billion and second highest
country globally. However, while it puts India’s
brackishwater aquaculture research, on a promising
trajectory but at the same time put forward the
challenge of sustainability and profitability of the
shrimp aquaculture. The future course of this
sector is likely to be guided by the reduction in
cost of production to improve revenue and is
likely to come from innovative solutions based
on science. Such solutions which are cost,
energy, resource efficient and at the same time,
biosecure and pose minimal environmental risks.
The present endeavour of ICAR- Central Institute
of Brackishwater Aquaculture (ICAR-CIBA), are
to develop system and species diversification,
productivity enhancement, cost reduction while
improving productivity and derisking aquaculture.
The objective is to keep pace with technological
innovations, use for improving aquaculture
practices and resilient to challenges and thus,
enhancing affordable and healthy seafood
production which helps improving nutritional
security and health of both consumers and
producers.

ICAR-CIBA, concentrates its efforts on several
key areas which involves species improvement,
sustainable  aquaculture  practices,  disease
management, aquaculture technology, socio-
economic impact analysis etc. The research
focuses on developing disease-resistant, fast-
growing breeds of commercially important
finfish and shrimp species. This includes selective
breeding programs and exploring genetic
modification techniques for improved production
traits. Developing eco-friendly farming practices
is crucial. Research includes optimizing pond
management  techniques, minimizing water

pollution from aquaculture activities, and exploring
alternative feeds that reduce reliance on fishmeal.
The diseases can devastate shrimp and fish farms;
hence, research is directed towards developing
diagnostic tools for early disease detection,
effective vaccines, and treatment methods.
Research innovation plays a vital role, therefore the
institute research explores areas like developing
recirculating aquaculture systems (RAS) for water
reuse, using biofloc technology, and integrating
automation for improved farm management for
smart aquaculture. Brackishwater aquaculture is a
source of income for many coastal communities.
ICAR-CIBA, research examines the socio-
economic impact of this industry, focusing on
empowering small and marginal farmers, improving
market access, and creating sustainable livelihoods.
Despite the advancements, Indian brackishwater
aquaculture faces challenges on climate change,
the rising sea levels and salinity fluctuations which
can disrupt traditional farming practices. ICAR-
CIBA, therefore focusses on research areas which
is needed to develop climate-resilient aquaculture
models.

The key achievements, during 2023, ICAR-
CIBA has successfully developed mud crab seed
production hatchery technology. The mud crab
species of the genus Scylla (S. serrata and S.
olivacea) have been improved using the modified
seed production technology by resolving the
basic issues in larval bioclogy. The pioneering
efforts in captive breeding of the gold-lined
spinefoot rabbitfish, Siganus lineatus, marked a
significant milestone in Institute’s brackishwater
aquaculture landscape. The consistent efforts
in Asian seabass, Lates calcarifer breeding and
seed production contribute significantly to the
aquaculture industry of the country. In the current
year, 1.6 million fertilized eggs were provided
to private hatcheries. Additionally, 1 lakh seeds
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were distributed to farmers. Induced breeding
protocols was standardized for Acanthopagrus
datnia in RAS facility at KRC of ICAR-CIBA,
Kakdwip. Shrimp crop insurance products were
developed with the technical support of ICAR-
CIBA by the Oriental Insurance Company Ltd. and
Agricultural Insurance Company Ltd. The product
was launched and received a positive response
from the shrimp farmers of Tamil Nadu and
Andhra Pradesh with the availing of 650 policies
from both the companies. ICAR-CIBA, during
the year also provided consultancy services,
initiated collaborative research programmes and
signed several MoU’s for transfer of technology
generating about 72.92 lakhs as revenue. ICAR-
CIBA takes immense pride in announcing that
it has achieved significant milestone by getting
National Accreditation Board for Testing and
Calibration Laboratories (NABL) accreditation,
solidifying the position as one among the select
ICAR institutes recognized for its state-of-the-
art facility and ability in the field of pathogen
testing.

Kakdwip Research Centre (KRC) of ICAR-
CIBA participated in the Krishi Mela at Sasya
Shyamala Krishi Vigyan Kendra, West Bengal
and bagged the best exhibition stall award.
During the year, ICAR-CIBA received 2™ prize
from Town official language implementation
committee (TOLIC) for the best performance in
the progressive use of Official Language. Navsari
Gujarat Research Centre (NGRC) of ICAR-CIBA
conducted two editions of Shrimp Farmers
Conclave respectively in Parangipettai, Tamil
Nadu and Navsari, Gujarat, wherein more than
800 shrimp farmers attended and discussions
were held on emerging issues in shrimp farming
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and their possible solutions. The Navsari centre
also demonstrated pilot scale cage culture for
Asian seabass in brackishwater creeks in Gujarat.

| express my gratitude to Dr Himanshu
Pathak, Secretary (DARE) and Director General,
ICAR for his overwhelming support and able
guidance. My special thanks to Dr JK. Jena,
Deputy Director General (Fisheries Science),
ICAR for his continuous support, guidance
and direct involvement in all our research
and administrative activities. | also thank our
Assistant Director General (Marine Fisheries),
Dr S. Ghosh for his timely help in many of the
aspects. | also express my sincere gratitude to all
the scientists and members of SMD in fisheries
Science, particularly to mention about Dr Prem
Kumar and Dr Yasmin Basade for their great
support in many of our activities.

Our sincere thanks to all the farmers, stake
holders, state government officials and officials
from other research organizations who all have
helped and collaborated along with us to achieve
the success. | also thank to all the Heads of the
Divisions, Scientists-in-Charge, Head of Regional
Research Centres, Officer in charge and all the
scientists, technical officers and administrative
staff of the institute who all have put their
consistent effort towards the development of
this institute.

| thank and appreciate all the members of the
Institute annual report 2023 committee for their
efforts as editorial board members to bring this
document.

Dr Kuldeep K. Lal
Director, ICAR-CIBA, Chennai
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On-farm demonstration
and harvest mela at
Utukuru village, Nellore
district in Andhra Pradesh

Broodstock-bred Penaeus
indicus shrimp seeds were
given to shrimp farmers
to assess their production
potential at farmer’s ponds.
The  demonstration  was
carried out in a 1.7-acre pond
at Utukuru village, Nellore
district in Andhra Pradesh with
a stocking density of 23 nos/
m?. The average body weight
of the harvested shrimp was
21.2g with a survival rate
of 72% and a yield of 2430
kg in 98 days. Further, an
On-farm demonstration and
harvest mela at Payyanur,
Kerala recorded an average
body weight of 18.50g in 93
days with a yield of 3330kg
in 2-acre farming with cost-
effective feed.

Genetic characterization
of different stocks of P.
indicus using SSR markers

The characterization of
simple  sequence  repeats
(SSR) of different stocks of P
indicus from different coasts
of India has been assessed.
High  polymorphism  rates
and a broad distribution
throughout the genome have

made SSRs one of the most
prominent genetic markers
used in breeding programs.
The whole genome of P
indicus assembled contains
44 scaffolds. Scaffolds 1 to 12
were screened for polymorphic
SSRs. For each scaffold, tested
four loci, one each from tri,
tetra, penta, and hexa repeat
SSRs.

Seed production of Indian
white shrimp, P. indicus

Indian  white  shrimp,
Penaeus indicus, has been
identified as a national priority
species for domestication
and genetic improvement
programs in India. To evaluate
the reproductive performance,
and generate a database
for the founder population,
wild P indicus brooders were
collected  across  different
locations in India such as
Puri (Odisha), Kakinada (AP),
Chennai  (TN), Kanyakumari
(TN), and Quilon (KR). Three
million seeds were produced in
the year 2023 and distributed
to the farmers of different
locations all across the Indian
coast.

Effect of hormonal
administration in gonad
development and
spawning of captive-
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reared P. indicus

Although eyestalk ablation
is the most common induced
maturationtechnique used in
commercial shrimp hatcheries,
eye stalk ablation leads to
stress, low survival, and
increased moulting in captive-
rearing shrimps. In  this
context, the role of sex steroid
17-B-estradiol injection in
unablated P indicus revealed
23.5% successful spawning
compared with 35% spawning
recorded in the eye stalk
ablated group.

Artificial insemination of
P. indicus

Artificial insemination s
a tool used for controlled
breeding of shrimp and is
a prerequisite for genetic
manipulation.  To  optimize
the  artificial  insemination
techniques  for  successful
pairwise breeding and
improved fertility, an
experiment was conducted
using intermoult P indicus
shrimps. The study revealed
that by 9" day only 20% of the
female brooders successfully
accepted the spermatophore
while 40% of the male brooders
recorded regeneration of the
spermatophore with normal
sperm morphometry.



Nursery rearing of
Indian white shrimp P.
indicus in Biofloc culture
technology

Biofloc (BFT) based
nursery rearing system was
designed to evaluate the
efficiency of biofloc in P, indicus
nursery at 3000 PL/m? for 30
days. An average body weight
of 1.25g was achieved by the
biofloc nursery-reared Indian
white shrimp against 1.21g in
control.

Effect of Bioaugmentation
Process in Biofloc System

A seventy-day trial
to observe the growth
performance, and microbial
dynamics of P vannamei in
the biofloc system revealed
the highest average body
weight of 15.22+0.24g in P
vannamei when bioaugmented
with CIBAfloc compared with
control (09.02+0.52g). Water
quality — metrics  improved
significantly in biofloc groups
with a lower ammonia level
(0.01+0.13 ppm) than control
(0.83+0.06 ppm). The relative
expression of immune genes
and digestive enzyme-related
genes showed an upregulation
compared to the control

Copefloc-based nursery
rearing of P. indicus

High-density nursery
rearing of P indicus (10,000
PI/m®) using monospecific
and mixed copepod stocks
exhibited the potential of mixed
copepod cultures, specifically
comprising  D. rigida, E.
pygmea, and P. annandelei, for
optimizing P indicus nursery
rearing. Enhanced growth and
survival was recorded in mixed
copepod group.

Mudcrab seed production

Hatchery technology mud
crab species of the genus Scylla
(S. serrata and S. olivacea)

have been improved using
the modified seed production
technology by resolving the
basic issues in larval biology.
During the period five larval
cycles were carried out with
25.3%  survival (52000
megalopa) for S. olivacea and
32% survival for S. serrate.
About 60,000 to 1.6 lakh
megalopa were produced.

Seaweed-assisted
nursery-rearing
techniques enhance
survival in mud crab

The nursery-rearing
phase from megalopa to
instar is challenging owing
to its cannibalistic behavior.
Integration of seaweed during
the nursery phase recorded
47-55%  improvement in
survival. The result provides
valuable data for survival
improvement in the nursery
phase of mud crabs.

Planning Nucleus Breeding
Centre for quality

seed production and
domestication

The pilot scale NBC
(Nuclear Breeding Centre)
has been designed for the
entire Genetic Improvement
Program (GIP) unit at KES,
Kovalam consisting of the
quarantine units, the nursery
system, the pre-grow-out
and grow-out system along
with reservoir and treatment
systems.

Seaweed calendar for
Chengalpattu District

Seaweed field  survey
during  November 2022
to November 2023 at
Chengalpattu,  Tamil  Nadu
revealed  the  prevalence
and seasonal variations of
species such as Agarophyton
tenustipitatum, Gracilaria
salicornia, Ulva lactuca, Ulva
prolifera and Ulva intestinalis.
During  different  seasons,

seaweeds experience
variations in  their growth
rates, reproductive cycles, and
overall health.

Integration of
shrimp farming with
brackishwater water
seaweeds

Integration of P vannamei
(40 individuals/m?) with G.
salicornia floating raft with
horizontal and vertical ropes,
initially holding 1.5kgand 0.5kg
biomass recorded 260kg of
shrimp with an 87% survival
rate, while the control yielded
220kg with 77% survivalin 41
days. The integrated pond also
produced 170kg of seaweed
biomass, indicating a fivefold
increase and a productivity of
3.4 tons per hectare. Further,
the integration of P. vannamei
with  C. racemosa resulted
in shrimp productivities of
45 and 3.4 tons/ha for the
seaweed-integrated and
control ponds, respectively.
Harvested seaweed biomass
reached 6.8kg in the
seaweed-integrated pond,
indicating shrimp consumption
of the green seaweed. The
studies highlight the potential
benefits of seaweed-shrimp
integration in aquaculture
systems.

Mapping of uncultivable
salt-affected lands in
Rajasthan

Mapping of salt-affected
lands that are not suitable for
agriculture will pave the way
for alternate use. Mapping
the uncultivable salt-affected
lands using satellite data in a
geospatial platform, Sentinel
2 B data of 2022 delineated
in  the selected seven
districts of Rajasthan namely
Sriganganagar, Hanumangarh,
Pali, Jalore, Barmer Jodhpurand
Cheru, covering 45 tehsils.
The spatial location and spread
of uncultivable salt-affected
lands indicate the opportunities
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to develop shrimp aquaculture
with regulatory guidelines.

Assessment of soil
characteristics in salt-
affected lands

The field survey was made
to assess the suitability of soil
for aquaculture in inland saline
areas of Rajasthan soil analysis
revealed soils are non-saline,
electrical conductivity <4
dS/m, alkaline range with pH
values 7.53t09.9. Most of the
soils were deficient in organic
carbon available nitrogen, and
available phosphorus content.
As the soils in these areas are
dominant with sand textural
categories, the existing farms
were with polythene lined
pondsanditis suggestedtoline
the ponds for brackishwater
aquaculture in new areas.

Automated delineation of
salt-affected lands and
their progress in coastal
India using Google Earth
Engine and machine
learning techniques

Assessment  of  salt-
affected land (SAL) is still
a major challenging task
worldwide,  especially in
developing  nations.  The
advancement of remotely
sensed digital satellite images
of different spectral bands has
enabled the assessment of
soil salinity. Twenty spectral
indices have been used which

include  four  vegetation
indices, twelve soil salinity
indices, four topographical

characteristics, and  their
spectral bands. The Random
Forest model was used to
detect SAL. Of the electrical
conductivity values of samples
collected in the field, 70% of
the soil samples were used
for the model training, and the
remaining 30% were used for
validation. The present study
demonstrated the strength of
remote sensing techniques to
assess the SAL, which will help

quantify the unproductive
lands at the state or national
level for reclamation or other
productive use.

Evaluation of the
efficiency of nanominerals
in shrimp culture

Low saline and inland saline
water have mineral deficiency
that affects the sustainability
of shrimp culture.  This
problem can be effectively
solved by applying minerals
in nanoscale size, which
enhances their assimilation
by the shrimp. The analysis
of prepared nanominerals
showed that CaCl> contains
35% calcium and MCP
contains 27.7% calcium and
13.6% phosphorus. In the
nano calcium  experiment,
animal weight increased by
18.7% and in the nano MCP
experiment, animal weight
increased by 21.7%

First-time captive
breeding of gold-lined
spinefoot rabbitfish
(Siganus lineatus) in India

The pioneering efforts in
captive breeding of the gold-
lined spinefoot rabbitfish,
Siganus  lineatus, mark a
significant milestone in India’s
brackishwater aquaculture
landscape. Broodstock fishes
underwent meticulous captive
maturation, successfully
spawned through hormonal
induction within 14 hours. The
fertilized adhesive eggs were
hatched within 12-14 hours
under optimal conditions of
28-30 ppt salinity and 27-
29°C water temperature.
Larval  rearing  protocols,
initiated  with rotifers and
microalgae, witnessed key
developmental milestones
within  58-62 hours post-
hatching. ~ About 10,000
numbers of advanced larvae
produced.

Induced breeding,
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larval rearing, and seed
production of mangrove
red snapper and grey
mullet

Meticulous monitoring and
management of mangrove red
snapper broodstock  within
tank-based systems resultedin
successful gonadal maturation,
with a notable 70% male
and 30% female population.
Larval rearing techniques
were implemented to achieve
a surviving population of
10,000 larvae by the 15" day
and reached a size of one inch
by the 45" day. The hatchery
supplied seeds to a self-help
group for further nursery
rearing, with fish reaching a
size of 6-8 inches after 90
days. The captive breeding
program for grey mullet
maintained broodstock in both
RCC tanks and earthen ponds.
Three sets of breeding trials
were conducted, resulting
in successful breeding in
one instance. Larvae were
successfully reared up to 15
days post-hatch following the
successful breeding attempt.

Influence of salinity on
egg buoyancy and larval
survival of grey mullet,
Mugil cephalus

Research elucidates the
critical role of salinity in eqgg
buoyancy and larval survival
of grey mullet, offering
practical insights for the
breeding programme. Eggs
maintained at 25-35 ppt
salinity  exhibited  optimal
buoyancy and hatching rates,
ensuring embryo viability and
larval fitness. Notably, larvae
reared under suitable salinity
conditions displayed superior
growth and survival rates,
emphasizing the importance
of environmental factors in
larval-rearing protocols.

Captive breeding of
goldlined seabream
(Rhabdosargus sarba)



The initiative in captive
breeding of Goldlined
seabream, Rhabdosargus sarba,
underscores its potential and
adaptability for brackishwater
aquaculture. Initial measures to
enhance broodstock condition
and induce spawning reflect
progress towards large-scale
seed production. While a
breeding trial yielded spawning,
further  developments are
underway to optimize captive
conditions. The broodstock
were strengthened by the
addition of about 70 fishes
with a size range of 120-
850g.

Seed production of
Asian seabass to cater to
demand

The consistent efforts in
Asian seabass, Lates calcarifer
breeding and seed production
contribute significantly to the
aquaculture industry of the
country. Inthe current year, the
breeding trials resulted in the
spawning of 3.24 million eggs
with an average fertilization
rate of 81% and a hatching
rate of 82.6%. Of these, 1.6
million fertilized eggs were
provided to private hatcheries.
Additionally, 1 lakh seeds were
distributed to farmers and
generated total revenue of Rs
4.1 lakh.

Captive seed production
of milkfish

With 35 milkfish Chanos
chanos broodstock sourced
from Chennai and Kakinada,
averaging 6.6 kg, secondary
broodstock lines were
established. Notably, twelve
new stocks from the Chennai
coast further enrich the
breeding  pool.  Successful
spawning events yielded 2
lakh fertilized eggs and 1.5
lakh  larvae, demonstrating
the efficacy of the breeding
program. The distribution of
17,526 milkfish fry to farmers

across Kerala, Tamil Nadu,
and West Bengal underscores
the practical impact of this
endeavour, generating revenue
of Rs. 100,017.

Effect of dietary vitamin E
on growth and maturity in
silver moony

Understanding the
pivotal role of vitamin E in
fish reproductive physiology,
a comprehensive 120-day
study was conducted on
its effects on silver moony,
Monodactylus argenteus
growth and maturity. The
study was with different
dietary vitamin E levels (O,
100, 200, and 300 mg/kg
diet), and the fish fed with
a 200 mg/kg diet exhibited
optimal  weight gain and
maturity, with females showing

heightened maturation
rates. Notably, vitamin E
supplementation initiated

earlier gonad development,
facilitating timely reproduction.
These findings  underscore
the importance of dietary
vitamin E  supplementation,
particularly at 200 mg/kg
diet, in enhancing reproductive
performance and growth in
silver moony.

Development of base
population for selective
breeding on growth in
pearlspot

The research on developing
a base population for selective
breeding in pearlspot aims to
address the challenge of slow
growth in this species. The
study utilized within-family
selection using five full-sib
families (FO generation) of
pearlspot, with phenotypic
data on body weight recorded
over 360 days. An inter-family
crossing experiment resulted in
11 crosses, fostering genetic
diversity. The F1  families
were cultured individually and
fed with pearlspot fish feed,

resulting in an estimated
genetic gain of 8 to 9% in
body weight over 240 days.
The commercial impact of
this research is evident,
with 35571 pearlspot sold to
farmers during the current
year, generating a revenue of
Rs 32,367/-.

Milkfish monoculture using
stunted stock

Milkfish  fingerlings  were
densely stocked in a pond and
reared for a year with minimal
feed, to produce stunted
stock. Stunted yearlings of
17g average body weight
from this population were then
stocked at a lower density
in a lined pond and fed CIBA
Milkfish ~ GrowoutPlus. Over
210 days, these stunted
yearlings exhibited remarkable
growth, reaching an average
weight of 589.4 g and a total
length of 42.08 cm, with a
feed conversion ratio of 1.2
and a productivity of 5.5 tons
per hectare. Notably, stunted
yearlings showed significantly
higher daily weight gain and
specific growth rates compared
to non-stunted fingerlings.

Demonstration of hapa
based nursery rearing for
seabass in Gujarat

Nursery rearing of
seabass (10000 nos., 1.8-
46 cm) in pond-based

hapas was demonstrated at
multispecies hatchery unit of
Mayank Aquaculture Private
Limited, Navsari, Gujarat. The
demonstration resulted in an
overall survival of 62%. The
harvested fingerlings were sold
@Rs. 30-50 per fingerlings to
local fish farmers.

Demonstration of asian
seabass cage culture in
brackihswater creeks of
Gujarat

Demonstration of seabass
and pearlspot cage culture
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in brackishwater creeks and
ponds was demonstrated at
Mendhar, Shil and Jafarabad
villages of Gujarat along with
local communities. In creeks,
at Jafarabad and Shil, a total
of eight Gl pipe fabricated
cages of size 4 x 4 x 2 m
(32 m?) were installed. The
demonstration resulted in the
harvest of 1400Kg of 250-
500 g seabass. The SHGs at
three sites generated a total
income of Rs. 13.72 lakhs
through sale of harvested
seabass.

Optimising husbandry
practices for pearlspot
rearing in pond-based
cages

Pearlspot fry (4000 nos,
2.5-3.5 cm) nursery reared
for 120 days in hapas (5
nos. x 2 sets) were sized
sorted to three groups viz.,
small, medium, and large and
subsequently on grown for
60 days. The percentage of
individuals falling in to the
three size groups were near
identical in both sets indicating
a population structure
dominated by medium sized
individuals  (53%) followed
by large (27%) and small
individuals ~ (19%). Rearing
of size sorted fish resulted in
similar weight gain for all three
size groups in one set (10.65-
11.65), whereas in the other
set medium and large group
demonstrated similar weight
gain  (11.12-12.21) and
the smaller fish resulted in
significantly lower (p<0.05)
weight gain (7.13 g).

Effects of varying Mg?*/
Ca?* ratio on growth and
survival of P. vannamei
reared in inland saline
groundwater

P vannamei PL (~0.08 g)
were reared in inland saline
groundwater test media of
varying Mg?*/Ca?* ratios viz,,
0.5:1, 0.751, 11, 1.25:1,

1.5:1, 1.75:1, 2.0:1 (Salinity
10 ppt, total hardness 2900
ppm were constant across
treatments). Results of the
study indicated that Mg?'/
Ca? ratio of less than 1.25:1
significantly affects growth
performance of P vannamei
and saline  groundwaters
of Mg?'/Ca? ratio, 1.25:1
and higher can be used for
commercial  inland  saline
shrimp farming.

Growth and survival of
penaeus vannameiin a
mixed ion environment in
freshwater of tds<500

ppPm

A 30-day experiment was
carried out to evaluate the
production characteristics of
P vannameijuveniles (~0.299)
reared in FW (TDS<500 ppm)
supplemented with varying
combinations of potassium
(K"),  magnesium  (Mg?"),
and calcium (Ca?*) ions. At
the end of 30 days, final
mean body weight did not
significantly vary between the
FW treatments. Survival rate
followed a linear relationship
with aqueous Mg?* levels,
whereas a bell-shaped pattern
was observed for aqueous K*
levels.

Captive broodstock
development and breeding
trials for grey mullet Mugil
cephalus in gujarat

Grey mullet broodstock
maintained at NGRC farm was
employed for the breeding
trials. During the first week
of December, 2023 a total of
19 oozing males (590-1005
g) and 44 mature females
(870-2010 g) with oocyte
diameter of 442-562.2 um
were obtained during biopsy
sampling. The breeding sets
were induced using commercial
GnRHa formulations and held
in muslin cloth hapas in ponds.
Partial spawning was observed
in one breeding set although
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the eggs were not fertilised.

Effect of Plankton?s and
Poly?”"s on high density
and low-density shrimp
farming

A shrimp farming
demonstration was conducted
at KRC to assess the combined
effect of plankton booster
(Plankton?®) and Poly”" feed
at two different stocking
densities 60/m? and 40/
m?. At the end of 112 days
bodyweight of 16.3g and
17.54g and productivity of
3.73 t/ha and 3.37 t/ha was
achieved in 60/m? and 40/m?
density, respectively.

Nursery rearing of Scylla
olivacea in earthen ponds
for crablet production

A nursery rearing
experiment was conducted
for Scylla olivacea at KRC
to study the feasibility of
earthen pond-based crablet
production.  Scylla  olivacea
baby crabs with 0.5-1g were
stocked at different stocking
density viz 5,170 and 15/m?
At the end of 80 days culture,
crabs attained a bodyweight
and carapace width of 7-17g
and 34-45mm respectively
with an average survival of
20-30%.

Effect of crab box
dimensions on the growth
and molting of the mud
crab Scylla olivacea

Growth and molting of
mud crab, Scylla olivacea was
recorded in two different types
of HDPE crab boxes (large and
small). Scylla olivacea of size
75-85 g, with a carapace
width  70-80 mm in the
intermolt stage was stocked
into the crab boxes. After 60
days of rearing, significantly
higher molting population and
survival was observed in the
larger box. The dimension of
the crab box has significant
effect on the molting and



growth of box reared crabs.

Refinement of grow-out
rearing protocol of hilsa

The nursery rearing
protocol of the hilsa fry
(9-109) was refined
with  advanced  nursery
management protocols
and Plankton®® application.

Formulated growout feed
Hilsa™s (CP- 36.6%) was used
as feed. After six months of
growout culture, fish attained
a body weight/body length of
46.60+2.02 g/ 16.78+0.24
cm.

Sphingobacterium sp.
SDKRC- 13, a potential
isolate for reduction of
TAN and nitrite in fish
and shrimp rearing tank
system

Efficacy of
Sphingobacterium sp. SDKRC-
13, isolated from the root of
the French bean (Phaseolus
vulgaris) in reduction of total
ammonia nitrogen (TAN) and
nitrite was analyzed. Inoculum
was added @ 8 x 107 CFU at
7 days interval in the P indicus
and M. gulio rearing tanks. The
addition of Sphingobacterium
spp. significantly reduced the
TAN and NO, levels.

Probiotic potential of
Bacillus pumilus

To develop a suitable
probiotic ~ bacterium  for
shrimp  culture,  bacterial
isolates were screened for
antagonistic activity against
pathogens. Bacillus  pumilus
isolate was found to have
antagonistic  effect against
Vibrio campbellii, V. mimicus &
Edwardsiella tarda and also has
immunomodulatory properties
as indicated through
upregulation  of  Prophenol
oxidase gene (PoPO), Beta-
glucan binding protein (BGBP)
gene, and hemocyanin (Hc)
genes in shrimps administered
with Bacillus pumnilus.

Closing the life cycle of
Bengal Yellowfin seabream
(Acanthopagrus datnia) in
captivity

Induced breeding
protocols was standardized
for Acanthopagrus datnia in
RAS facility at KRC of ICAR-
CIBA, Kakdwip. Broodstock
was reared with formulated
feed (CP-40%, EE 14%) along
with trash fish. Adult males
and females with body weight
>100 g could attain gonadal
maturity in water salinity of
10 — 14 ppt and for spawning
salinity was raised to 26 -
27 ppt. Females with oocyte
diameters >450 pm was
induced with standardized dose
of 2000 IU/Kg body weight/
female to achieve 3-5 times
repeated spawning. Fecundity
of 1-2 lakh was observed for
females of bodyweight 200-
300 g. Newly hatched larvae
measured 1.92-1.98 mm in
length and mouth opening was
observed after 50 hours.

Captive maturation and
first-time ovulation

in Green Pufferfish
(Dichotomyctere
fluviatilis) in captivity

43 adults  of  Green
Pufferfish  were reared in
RAS and attained maturity
in captivity. Mature oocytes
ranged from 500 - 600 um
before spawning. Hormonal
induction with a single dose
of LHRHa (female: 100 upg/
kg body weight; male: 50 pg/
kg body weight) was provided
and sex ratio of 1:3 (F:M)
was maintained.  Spawning
occurred post latency period
of 24 hours and fertilized
eqgs  were  ftranslucent,
demersal, slightly adhesive,
and contained numerous oil
droplets with a size of 730 -
820 um.

Assessment of maturity
in Tade mullet (Liza tade)
under captivity

To assess the maturity of
Tade mullet in captivity, sub-
adults/adults (1, 2, and 3
years of age) were collected
and stocked in earthen
ponds. Mature oocytes were
observed at 2+ years of
age with a maximum size of
559.01+ 10.19 um during July
month. Milting males (1 year
age group) were observed
during the June — July months.

Artificial breeding of hilsa
(Tenualosa ilisha)

Artificial
performed

breeding  was
through  dry
stripping  on  boat using
mature hilsa brooders
collected from Hoogly river at
Godakhali. Fertilized eggs were
transported in  oxygenated
polythene bag and incubated
at  24+1.0°C  temperature.
The fertilization and hatching
rate were 95.62+0.44% and
70.30£1.64%, respectively.

Broodstock development
of hilsa in brackishwater
pond system

Sub adult hilsa (158.84+
12.50 g/ 22.85+ 0.72 cm)
were collected and maintained
with Hilsa™> feed (CP- 36.6%
& EE- 13.1%). Prior to
breeding season functional
feed (CP-42.52+0.03%, EE-
14.47+0.03%) was applied.
Gonadal  maturation  was
observed in 80% of the fishes
in the month of October.
GSI of 9.74 and fecundity
of 2,09,085-2,67,211 was
attained in fish size range of
406-551 g.

Black soldier fly larval

meal in shrimp feed

The effect of BSF larval
meal was tested in P. vannamei
and P. monodon juveniles by
including at different levels.
Experiment was conducted in
in-door wet laboratory. The
results indicated that the BSF
larval meal can be included up
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to 7.5% and 6% in P. vannamei
and P. monodon, respectively.

BSF frass as an aqua
ingredient

BSF frass is the by-product
of the larval meal industry and
it includes larval excrement,
exoskeleton sheds and residual
feed ingredients. Two different
sources of frass were analysed
for its nutrient composition
and the results indicated
that crude protein and ether
extract content ranged from
18.82 to 23.44% and 0.56
to 3.65%, respectively. This
frass can be incorporated in
shrimp (P. vannamei) and milk
fish (Chanos chanos) up to
5%. Frass has been tested for
microalgal growth by testing at
different concentrations. The
results of the 6-day growth
experiment  showed  that
0.7g/L gave better growth of
N. occulata and 0.6g/L gave
better growth of C. gracilis.

High health feed with
Probiotic

High  health  functional
feed was prepared with
Lactiplantibacillus  plantarum
probiotic  @1011  CFU/kg
of the feed and tested for
growth, immune status, gut
microbiome in P vannamei.
The results indicated positive

growth,  higher  digestive
enzyme  profle in  the
shrimp fed with probiotic.
Rhodobacteraceae and
Flavobacteriaceae were
beneficial core microbiome
bacterial signatures observed
predominantly in the LLP
supplemented diet. At the

end of the five days of the
challenge  experiment, LLP
recorded significantly  low
cumulative mortality (30%).

Captively reared rabbit
fish (Siganus sp.) on
functional broodstock
feed successfully
responded for induced

maturation and spawning

Rabbit fishes present a
potential for brackishwater

farming, but obtaining
hatchery-produced seeds
remains a challenge.

Specialized diets were fed to
adult Siganus javus (n=120)
and Siganus lineatus (n=23)
for a year. In October, both
species exhibited maturationin
ovaries and testes. Hormonal
induction was attempted in
CIBA FCD hatchery, leading
to successful spawning and
hatching of Siganus lineatus in
late October 2023.

Enrichment of copepods
for betterment of its
nutritional value as live
feed

A specialized  facility
for copepod culture was
established to improve larval
survival in finfish larval rearing.
Five copepod species were
isolated from brackishwater
and marine ecosystems using
different techniques. Results
indicated the highest growth
(copepods per ml) in the
treatment with Tetraselmis
and FWH (40 ppm) together.

Marine polychaete culture

The marine Polychaete
worms, Perineris spp. were
collected from the seashore
area of Maraikayar pattinam
at  Mandapam.  Perineris
spp was subjected for DNA
extraction , and around 700
bp of cytochrome ¢ oxidase
subunit | (COI) genes were
amplified with the help of
primers polyLCO and then
sequenced and identified as
Perineris nuntia. On attaining
maturity, the head region of a
female turns green and that of
the male white. The matured
worms were stocked in a 1:2
ratio (male and female) in
FRP tank containing filtered
seawater for spawning with
continuous aeration. The free-
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swimming metatrochophore
larvae hatched out, but their
survival was very low, and
their further development as
nectosaeta did not happen.

Solid state fermented
soybean meal with Bacillus
subtlis or Saccharomyces
cerevisiae in shrimp feed

In order to increase its
inclusion level, soybean meal
was fermented with Bacillus
subtlis  or  Saccharomyces
cerevisiae in the pilot scale
fermentor. Experimental diets
were prepared by incorporating
different levels of raw and
fermented soybean meal.
Growth trial results indicated
that fermented soybean meal
can be included up to 35%
in the grow-out feeds of P
vannamei and fermentation
has improved the growth by
9.5 and 8.7% with Bacillus and
yeast, respectively.

Precision nutrition

for optimization of
dietary protein through
nutrigenomics approach in
shrimp

Shrimp feeds containing
five crude protein levels
prepared and tested in the
juveniles of P vannamei.
There are around 114 DEGs
common to low crude protein
groups and 31 DEGs common
to high crude protein groups.
Overall, there are 23 DEGs
differentially altered due to
changes in the crude protein
levels compared to control
group. One of the notable
observations in enriched KEGG
pathways for low protein
groups was down-regulation
of the citrate cycle and
pyruvate cycle. This suggests
impairment of mitochondrial
functions  of  generating
energy when the animal is
fed with low protein feed.
The other metabolism related
down-regulated pathways in
low protein fed shrimp indicate



disturbed cellular processes
due to insufficient amount of
crude protein in feed.

Diversity of fungi in

the gut of Penaeus
vannamei cultured with
high protein, low protein
and Azola based diets in
brackishwater ponds were
studied

The total viable plate
count (TPC) of fungi revealed
that the low-protein feed
administered group showed
higher TPC of 1X10* CFU/ml. A
total of 43 fungi isolates were
identified based on molecular
tools. Parasarocladium breve
and Penicillium osxalicum were
the most abundant species
found in the high protein
feed administered groups.
Sakaguchia oryzae was most
abundant in the low protein
feed groups.

Broodstock feed of hilsa
has been fine-tuned

By considering the
biochemical composition of
captive hilsa ovary and fully
matured  (running  phase)
wild hilsa ovary. Nutritionally

balanced formulated feed
(CP-4252 + 003% &
EE-14.47+0.03%) was

supplemented for brood stock
rearing of hilsa. After feeding
of fine-tuned  broodstock
feed, it was found that 90-
95% female and 95-100%
male were at different stage of
maturity in brood stock pond.
Amino acid profile of gonad in
captive hilsa was found to be
superior compared to gonad
of wild hilsa.

Nursery feed tested
for hilsa by preparing two
types of larval feed i.e., Feed-|
(CP-  5157+0.05%, EE-
13.37+0.05%): prepared with
ingredients of animal origin and
Feed-II (CP- 49.35+0.17%,
EE-11.14£0.02 Feeds
were evaluated and
performance was compared

with commercially available

zooplankton (Calanus
finmarchicus) powder
(CP-37.51+0.25%, EE-
24.71+0.48%). After 90

days growth performance of
fry was 18.07% and 99.71%
higher in pond supplemented
with larval feeds compared to
zooplankton powder.

Upgradation of fish waste

was done by reduction
of moisture content of
Planktons at different

temperature ie, at 70 and
80°C . It was found that after
24,48 and 72 hours of drying
at 70 and 80°C, moisture (%)
reduction of Plankton™: were

20.73+2.97, 56.83+1.41,
70.80+0.46; and
25.20+2.39, 63.67+1.67,

72.17+0.92, respectively. To
dry the Plankton™scompletely,
it takes 168 h and 120 h,
respectively at 70 and 80 °©
C temperature. There were
no significant changes in the
proximate composition (CP,
EE, CF, Ash%) of the product
dried at different temperature.

Fishwaste was evaluated
as value added product
(Horti""s) in vegetable
production in Potato
and vegetable crops by
conducting in plots

It was found that potato
yield was better when
Horti”* was applied in soil,
though  differences  were
not statistically  significant
(P>0.05). Similarly, Horti™
was evaluated in yield and
quality of different winter
vegetables. It was found
that yield of every vegetable
was better when Horti"*
was applied in soil, however,
nutrient content did not differ
significantly.

Genome assembly and

full-length transcript
resource for red snapper

The genome of red
snapper is deciphered
which has a length of 1.04
Gb, assessed to be 97.2%
complete and predicted to
contain 31,969  protein-
coding genes. The transcript
resource contained 57,100
isoform-level transcripts
belonging to 19,144 unique
genes.

Genome sequencing of
brackishwater aquaculture
candidate species

The genetic resources
is being generated by
assembling and annotation of
whole genome of candidate
of potential candidate
brackishwater aquaculture
species such as gold lined
seabream (Rhabdosargus
sarba),blacktip trevally
(Caranx heberi), long whiskers
catfish(Mystus gulio).
The  species  confirmation
was carried out using COI
barcoding primers  resulting
in 690 bp amplification
product. The genome size
estimation was performed
using BD Accuri™ C6 plus flow
cytometer (BD Biosciences,
USA), using propidium iodide
which revealed genome size
of 0.96 pg (Rhabdosargus
sarba), 0.5 pg (Caranx heberi),
0.69 pg (Mystus gulio).

Isoform-level full-length
transcript resource for
Pearlspot

Isoform-level  full-length
transcripts along with their
isoform  categories  and
alternative  splicing events
have been reported for six
adult tissues (brain, gill, kidney,
liver, muscle and spleen) and
two developmental stages
(1- and 15-day old larvae) of
pearlspot fish.

Core transcriptomic
responses in Penaeus
vannamei exposed to
different stress conditions
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Meta-analysis  of 21
individual bioprojects
related to abiotic and biotic
stress conditions in  shrimp
aquaculture revealed
significant insights on core
molecular mechanisms
underlying  these  stress
conditions. For abiotic stress,
pathways tied to energy
production and  immune
responses were highlighted,
while  detoxification  and
immune response pathways
were emphasized for biotic
stress. Stress regulatory motifs
identified through this study
could be a valid resource for
developing stress amelioration
mechanisms in P vannamei
culture.

Techno-economic
assessment of aquaculture
systems

Techno-economic analysis
of on-farm nursery revealed
that nursery grown seed had
an advantage in terms crop
duration and growth which
facilitated the farmer to have
more than two crops and plan
their crop vis-a-vis market
demand. Similarly, adoption
nursery helped in ensuring
quality seed for grow out,
efficient feed management,
reducing  manpower  and
energy cost thereby increases
the technical efficiency of
shrimp farming.

Integrated  Multi-Trophic
Aquaculture  (IMTA)  model
comprised of seabass fish,
seaweed and mussel farming
demonstrated for the
livelihood development of
fisher families exhibited that
both mussel and seaweed
culture  complimented the
seabass farming with potential
environmental benefits. The
IMTA model was found to
be income generative and
economically viable.

Technology impact

assessment of Asian seabass
faming has shown that the

key economic  parameters
viz. return on investment,
benefit-cost ratio, internal

rate of returns and technical
efficiencies for the three
different seabass fish
production systems: nursery,
pond and cage farming were
estimated to be high and
indicated that all the three
systems are economically
viable and technical efficient
by converting the inputs to
the output over 80%.

Market and trade
analyses revealed that export
performance  of  shrimp
indicated that India’s shrimp
exports declined by 5.9% in
dollar value and 2.3 per cent
in quantity in 2023-24 vis-
a-Vis 2021-22. The exports
to USA declined by 19.5%
compared to last year which
was mainly due to competition
from Ecuador.

Fishers’ perceived that fish
waste-to-wealth technology
of CIBA has the potential in
cleaning the fish markets,
minimizing the environmental
problems generated by the
high amount of fish waste
and could be an alternative
livelihood activity for them on
circular economy mode.

Aquaculture development
and policy interventions

Shrimp  crop  insurance
products developed with the
technical support of ICAR-
CIBA by the Oriental Insurance
Company Ltd. and Agricultural
Insurance  Company  Ltd.
were launched and received
a positive response from the
shrimp farmers of Tamil Nadu
and Andhra Pradesh with the
availing of 650 policies from
both the companies.

Shrimp aquaculture
stakeholders were not
adequately informed of fish
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farmer producer organization
scheme of Govt. of India.
Case studies on FFPOs
functioning in fisheries sector
revealed that they have the
potential to enhance the
farmers’ bargaining  power
and efficiency in the fish food
value chain. Therefore, a
mass campaign to sensitize
shrimp farmers on the merits
of FPO scheme across the
states, direct involvement
of institutions working with
shrimp farmers, relaxations
in the FFPO member size,
share capital requirements
and credit guarantee ceilings
would promote FFPOs in
shrimp farming sector.

Influence of ageing on
aquaculture pond soil
fertility

The study on the effect of
aquaculture pond ageing on
soil fertility showed that the
fertility status of aquaculture
ponds  deteriorated  with
ageing. Fresh ponds are highly
fertile with the nutrient index
of more than 1.75.

Risk and vulnerability
assessment indicators

Indicators  for risk and
vulnerability assessment  of
brackishwater aquaculture to
climatechange wasassessedas
per AR5 of IPCC methodology,
considering  three  pivotal
factors viz., hazard, exposure,
and vulnerability.

Effect of temperature on
reproductive performance
of pearlspot during winter
months

The experiment on the
effect of continuous exposure
to  elevated temperature
(32°C) on the reproductive
performance of pearlspot
during November to January
period observed spawning
inside earthen pots. This
finding provides the lead to



develop a protocol for off-
season breeding of pearlspot.

Effect of different

salinities on milkfish
hatching, larval survival &
deformities

An experiment on the
effect of different salinities
on milkfish hatching, larval
survival & deformities reported
that the preferred salinity was
30-35 ppt with an average
hatching rate of 75% without
any noticeable deformities.

Impact of rainfall pattern
variability

Impact of rainfall pattern
variability on changes in
water quality, immune
parameters and incidence of
white spot syndrome virus in
shrimp growing environment
indicated the need for the
implementation  of  BMPs
immediately after heavy rains
to reduce stress to shrimp.

Growth characteristics
of Penaeus vannamei
and Penaeus monodon in
commercial shrimp farms
during heat wave period

During the heat wave
period, the average daily
growth rate of P vannameiand
P-monodon were significantly

lower as compared to
normal temperature periods.
Prolonged heat wave
conditions  make  shrimp

susceptible to diseases.

Trends in surface weather
parameters of coastal
India and implications for
brackishwater aquaculture

A generated heat
map illustrated the spatial
distribution of coastal grid
mean values, complemented
by future scenarios for 2020,
2050, and 2080 under
RCP 45. These projections
are useful in planning crop
calendar activities such as

pond  preparation,
stocking and harvest.

species

Evaluating the
environmental footprint
of shrimp processing
through Life Cycle
Assessment approach

The environmental
footprint of shrimp processing
was evaluated through Life
Cycle Assessment approach.
The  calculated  emissions
per ton of shrimp were 433
kg CO,eq (global warming
potential). Energy use through
electricity emerged as the
primary contributor to global
warming potential.

Alternate energy

scenarios to decrease
global warming potential
(GWP) from shrimp
processing plant

Installation of photovoltaic
panels in shrimp processing
plants decreases GWP. The
GWP was 339 kg CO,eq with
50% PV and 222 kg CO.eq
with  100% PV compared
to 433 kg CO,eq under the
typical conditions of complete
grid electricity per ton of
shrimp.

Activity of methane
oxidising bacteria

Methane oxidising bacteria
isolated from different
environments  with  salinity
ranging between O to 38 ppt
were screened for the soluble
methane monooxygenase
activity.

Calibration of sensors and
deployment of water buoy
with sensor modules to
test its efficiency

An aqua buoy prototype
was developed with calibrated
sensors mounted on it and
deployed in the hatchery and
culture systems to test the
buoyancy and accuracy of

the sensors. The captured
data from the aqua buoy
was compared with manual
measurements. Deep learning
support system methodology,
architecture for water health
classification and an android-
based application have been
developed to alert the farmers
and provide specific advisories.

Genotyping and virulence
analysis of white spot
syndrome virus

With increasing number of
White Spot Syndrome Virus
(WSSV) sequences reported,
WSSV shows high genetic
variability ~ with  variable
genome size. The primers
based on Missing Regions
Finder (MRF), were used for
genotyping WSSV infected
samples of Penaeus indicus.
Genotyping of WSSV would
help to study the molecular
epidemiology, and to carry out
precise diagnosis and control.

Estimating the dose (copy
number) of WSSV in
shrimp for disease reversal

An experiment was
conducted in Penaeus
vannamei shrimp to study the
virulence pattern of WSSV.
The viral copy number in gill
and pleopod was estimated,
the gill from 10° group gave
positive signal from 24 hrs
onwards indicating that the
gill tissue is more appropriate
for early WSSV diagnosis.
The  experimental  groups
inoculated with 10", 10? and
10° did not had mortality,
however, 10° group had
mortality from 6 hrs onwards.

Flow cytometry analysis
of the immunological
response of WSSV-
infected P. indicus shrimp

Flow cytometry was used
to analyse the immunological
response of WSSV-challenged
P indicus shrimp, exposed
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to different temperatures of
27 °C, 30 °C and 33 °C. The
shrimp samples were collected
at different time points viz,,
12 hours post challenge
(hpc), 24 hpc, and 48 hpc
and used for flow cytometry
analysis  for  cytoplasmic
free  Ca*  concentration,
respiratory burst activity, cell
cycle analysis, apoptosis and
phagocytosis. The present
study indicates variations in
the immunological response
during course of WSSV
infection in shrimp exposed
to different  temperature
conditions.

Prevalence of
Enterocytozoon
hepatopenaei (EHP) in
Penaeus monodon farms
and its infectivity

A survey was conducted
in 62 farms to understand
the prevalence of EHP in
P monodon across Andhra
Pradesh, Tamil Nadu, West
Bengal, Gujarat and Kerala.
The analysis revealed the
prevalence of 30.6% (19/62
farms) with 94.7% of positive
farms tested only in nested
PCR level. Farms from West
Bengal had the highest
prevalence of EHP (53.85%;
7/13 farms). Challenge
experiments in P monodon
and P vannamei by oral
infections revealed that the P
monodon is comparatively less
susceptible to EHP compared
to P vannamei.

Susceptibility of crab
species to Enterocytozoon
hepatopenaei (EHP)

Hepatopancreatic
microsporidiosis (HPM)
and vibriosis caused by the
microsporidian parasite EHP
and Vibrio spp., respectively

with  slow  growth, size
variation, white feces
syndrome (WFS) and

mortality are considered to

be important diseases in
shrimp aquaculture. Hence,
Multiple-dose oral challenge
and  susceptibility  study
experiment was conducted
in crab species to understand
the multiple interactions of
hosts and pathogens. gPCR
analysis of hepatopancreas
(HP) revealed that there was
very low level of EHP load
with consistent decrease up
to 42" dpc and reaching zero
after 42" dpc. It is suggestive
of no establishment and/or no
proliferation of EHP spores in
HP tissues in crab species.

Study on the shrimp
species variation in
susceptibility and
resistance against

Enterocytozoon
hepatopenaei (EHP)
Multiple-dose oral
challenge and susceptibility
study experiment was

conducted in juveniles of three
economically important shrimp
species such as P indicus, P
monodon and P vannamei.
Quantitative PCR analysis of
HP collected from different
species of shrimp revealed
that there was significant
difference in EHP load. EHP
copies in HP of P. vannameiwas
highest (64.35x10° copies g’
of HP tissue) on 42nd day
of experiment followed by
1.61x10° copies g of HP in
P.monodon on 35th day and
the least EHP load in HP of P
indicus was 0.02x10° copies
g of HP tissue during entire
42 days of experiment.

Pathogenicity of Vibrio
parahaemolyticus from
White feces syndrome
(WFS) affected shrimp

White feces syndrome
(WFS) has emerged as major
problem in  shrimp culture
worldwide.  Compared  to
earlier reports of association of
EHP with WFS, recent reports
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associated vibrios and other
bacterial species along with
EHP. Therefore, to understand
the role of bacteria, a series
of eight challenge trials were
conducted  with  bacterial
isolates originated from WFS
ponds and isolates before the
reports of WFS. The analysis
suggests that bacterial isolates
especially V. parahaemolyticus
originated from the WHFS
affected ponds results in
consistent mortality up to 15
to 25% by bath immersion in
shrimp juveniles.

Prophylactics and
therapeutics against EHP
and Vibrio spp.

EHP in association
with  other  opportunistic
bacteria causes severe

growth retardation, WFS and
mortality leading to severe
economic losses in  shrimp
farming nations. Three herbal
extracts were found to be
effective against Vibrio spp.
They were green synthesised
in  to nanoparticles  with
tissue recognition ligands to
increase their water solubility,
absorption, bioavailability and
longer half-life. In another
study, different  potential
natural therapeutics were also
evaluated for the treatment
and control of EHP.

Assessment of the efficacy
of silymarin compounds

as hepatoprotectant in
shrimp against EHP and
co-infection with Vibrio

Spp.

EHP damages the HP
resulting in impaired nutrient
metabolism leading to clinical
signs such as size variation,
growth retardation, secondary
bacterial  infections  and
mortality.  Hepatoprotectant
such as silymarin compounds
with  cellular  regeneration
capacity was proved to prevent
or reverse the hepatotoxicity



in animals and fishes. Hence
the study was aimed to assess
the efficacy of silymarin as
feed  supplementation in
prevention and/or treatment
of EHP infection in shrimp.

Prophenoloxidase
activating peptidase
interact with spore wall
proteins (SWPs) of EHP

Spore wall proteins (SWPs)
of microsporidians interact
directly with host cells during
infection and play important
roles in host cell adhesion,
ion channels, energy transfer,
signal  transduction,  and
enzymatic reactions. In silico
protein-peptidase interaction
study identified bio-enzymes
(peptidases)  against  EHP
SWPs to reduce the infection
and spread in the target organ
of P.vannamei.

Field evaluation of E.
hepatopenaei (EHP)
therapeutic CIBA EHP cura
|

ICAR-CIBA developed
‘CIBA EHP cura I' for the
treatment and control of

EHP. ‘CIBA EHP cura I' is a
combination of natural product
and nutritional supplements
which  significantly  reduced
the EHP load and improved the
shrimp immunity and growth
in both lab and fields. Field
evaluation of CIBA EHP cura
| has been initiated in shrimp
farms  of  Nagapattinam,
Thiruvallur districts of Tamil
Nadu, Bapatla and Bhimavaram
districts of Andhra Pradesh
and Navsari district of Gujarat.
Around 1500 litres of CIBA
EHP cura | have been used
for the field evaluation and a
revenue of Rs 7,47,450 has
been generated.

Development of point of

care diagnostics for the
detection of major shrimp
pathogens WSSV and EHP

For the development of
EHP lateral flow immune assay,
EHP spores were purified from
EHP infected shrimp HP. The
complete sequence of EHP
SWP gene has been amplified,
and cloned into pGEX-6P-1
by infusion cloning method.
The purified recombinant SWP
was concentrated and used
for the polyclonal antibody
production.

Application of gene

editing technologies
(CRISPR/Cas) for disease
diagnosis

WSSV TATA box targeting
gene was successfully cloned
and the copy number was
normalized, serving as a
template for the CRISPR/
Cas12 assay. The clones were
verified through sequencing,
and a standard curve of

WSSV was established
using quantitative reverse
transcription polymerase
chain  reaction (qRT-PCR).
Subsequently, in vitro

transcription was conducted,
and the amplified region of
interest was detected using
CRISPR/Cas1 2a. Trans-
cleavage activity of CRISPR/
Cas12a was standardized
using a FAM-BHQ1-labeled
reporter assay.

Development of multiplex
LAMP assay for WSSV and
EHP

ICAR-CIBA developed
a multiplex LAMP for the
simultaneous detection of EHP
and WSSV. LAMP primers had
been designed using VP28
region for WSSV detection and
SWP region for EHP detection.
This multiplex LAMP is a closed
tube LAMP and did not cause
cross contamination. It has
been performed in a simple
dry bath and do not need any
expensive equipment. It can
detect both WSSV and EHP up
to 10 copies in 45 minutes.

Development of probiotics
and immunostimulants for
shrimp

Microbial  strains  were
isolated from natural
environment and  culture

systems and screened for
potential bioremediation
properties.  Fifteen of the
34 isolates demonstrated
amylase (starch), protease
(gelatin and skim milk) and
lipase (tributyrin and tween
80) activities. The efficiency
in utilisation of ammonia and
nitrite  were assessed using
media containing 10 ppm of
ammonia and nitrite.

Development of species-
specific quantitative real
time PCR for important
Vibrio species

Harveyi clade constitute
a group of 13 closely related
species of Vibrios namely
V. harveyi, V. campbelli,
V. parahaemolyticus, V.
alginolyticus, V. owensii, V.
rotiferianus, V.  natriegens,
V. jasicida, V. diabolicus, V.
aquamarius, V. sagamiensis, V.
azureus and V. mytili. Many of
these species are pathogen of
great importance in shrimps
and finfishes. Therefore, to
understand their pathogenesis
and  develop  diagnostic
markers ~ whole  genome
sequences of these 13 species
comprising 2244 isolates were
analyzed.

A first report on
mortalities associated

with polyopisthocotylean
monogenean, Polylabris
sp. (F. microcotylidae) in
captive stock of Siganus
javus

Monogeneans are parasitic
flukes in  aquatic animals
with high host specificity.
Recurrent mortalities in wild
collected Java rabbit fish were
investigated.  Morphological
identification has shown their
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close morphological similarity
to polyopisthocotyledon of F.
Microcotylidae, Polylabris sp.
reported from Siganus javus
from Visakhapatnam coast
of India and the molecular
characterisation of 28S rRNA
gene of the monogenean
revealed its 99.67% identity
to P mamaevi from Gulf of
Oman, Arabian sea.

Disease Surveillance in P.
vannamei shrimp farms
at Thiruvallur district of
Tamil Nadu

During 2023, 71 shrimp
samples were collected from
30 P vannamei farms in
Thiruvallur district of Tamil

Nadu. These farms were
screened for WOAH (OIE)
listed  shrimp  pathogens.

Thirty six percent farms were
infected with EHP, eight
percent with IMNV and five
percent with WSSV. The
overall disease prevalence was
found to be more during the
month of June.

Immunomodulators were
effective in providing

higher growth and disease
resistance to P. vannamei

The aim of the project
was to determine effective
dosage of immunomodulators
(prebiotics,  probiotics  and
immunostimulants) for
providing better growth and
disease resistance. The gene
expression studies for immune
and growth genes revealed
that higher level of expression
in all experimental groups as
compared with control. The
metagenome results clarified
the abundance of more
bacterial family in the gut of
experimental animal than in
control.

Development of
microalgae based
improved delivery method
for control of shrimp
WSSV in culture ponds

The aim of the project
was to develop an algal based
field delivery method for the
treatment of WSSV. VP28
gene of WSSV was subjected
to codon optimization based
on microalgae sequence and
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restriction site insertion. The
optimised  sequence  was
synthesised custom made
for further use. After PCR
amplification, the same was
restriction digested and ligated
to the algal vector.
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The unigueness of
brackishwater ecosystem is
equally challenging for the
development of aquaculture
practice . While both the land
and water resource here are
otherwise unusable for regular
activities, these are most
suitable for highly profitable
aquaculture practice. As this
ecosystem are  frequently
subjected to  fluctuations,
aquatic animals come under
severe stress and therefore
effectively  equipped  with
specific biological molecules in
the form of proteins, minerals,
hormones etc to deal with
the stress. This makes them
nutritionally  enriched  and
preferred seafood item usually
having high economic value.
Considering such importance of
this ecosystem, Indian Council
of Agricultural Research (ICAR)
decided to further concentrate
on it and expand the research
activity and established Central
Institute  of  Brackishwater
Aquaculture (CIBA) in 1987
with its head quarter at
Chennai, Tamil Nadu. The
institute has also experimental
stations at Muttukadu and
recently expanded at Kovalam
in Chennai. Apart from this,
two regional stations, one at
Kakdwip, West Bengal and
other at Navsari, Gujarat

are also located to cater the
regional research need at
east and west coast of India
respectively. In this way, the
institute tries to spread its
research activities to maximum
brackishwater ecosystem areas
throughout India.

A significant amount of
Indian seafood production is
contributed by brackishwater
sector.  While brackishwater
aquaculture has been synonym
to shrimp production, finfish
aquaculture is also picking up
and contributes to the total
production. Additionally, the
system also provides a wide
scope for diversity with the
inclusion of mussel, seaweed
etc. During 2022-23, Indian
marine product export value
reached all time high with
$8.09 billion. In this frozen
shrimp occupied a major share
with a value of $5.48 billion
from an amount of 7.1 lakh
tons. However, the total farmed
shrimp production during 2023
was more than 6 lakh tons.
Farmed shrimp production
is increasing steadily in spite
of many hurdles. Though
India has a huge potential
for aquaculture expansion in
brackishwater  sector, only
it has been subjected to
partial utilization. As per the
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estimation, an area of 1.2
million ha is directly available
from brackishwater coastal
region. Additionally, substantial
inland saline areas are also
available from several states
like Rajasthan, Punjab, Haryana,
Uttar Pradesh etc. In this way,
the sector has a huge scope
for expansion and increase
overall production to meet
the demand of ever increasing
world population. In addition
to several other issues, disease
continues to occupy as the
primary hurdle and brings loss
to Indian shrimp aquaculture.
While the industry continues
to feel the effect of white
spot syndrome virus (WSSV),
Enterocytozoon hepatopenaei
(EHP) and white gut syndrome,
emerging pathogens also show
their effect.

As a premier research
organization in the area of
brackishwater sector, ICAR-
CIBA has been playing major
role for the overallimprovement
of aquaculture and ancillary
activities of this sector. Supply
of  vannamei  broodstocks
appears to be a major issue for
increased seed production and
meet farmers demand. ICAR-
CIBA  has participated and
provided major inputs for the
risk assessment of importing



brooders from the South East
Asian countries and suggested
to resume the import with
special precautions by applying
modified protocols.  Species
diversity is also another aspect
on which ICAR-CIBA has
been providing major stress
and in this direction work on
indigenous  species, Penaeus
indicus is progressing well. Lack
of insurance for shrimp famers
was a major hurdle and ICAR-
CIBA has put considerable
effort to bring back affordable
shrimp crop insurance for
the farmers. In this way it is
expected that the industry will
have a better progress during
the coming years.

During the last year, ICAR-

CIBA has put considerable
effort  on several burning
research issues to increase
production, improve

livelihood and introduce new
technologies. While the focus
has been on species diversity
both for finfish and shrimp,
work on other organisms like
brackishwater sea weed is
progressing well. Culture of
indigenous  species, Penaeus
indicus in farmers ponds was
taken up which was found to
be very encouraging. Genetic
improved programme of this
species is also progressing
well. Newer culture technology

like smart aquaculture was
conducted on experimental
basis which also looks very
promising. This is particularly
important from disease point
of view as it is a land based
system and many aspects of its
will be under control conditions.
Additionally, efforts have also
been initiated on the use of
advanced technologies like
sensor based water monitoring
systema and possibility of
using artificial intelligence in
aquaculture. Genome based
editing for improvement of
growth and pathogen detection
has also been initiated in the
institute. Genome information
of some of the brackishwater
species has successfully been
decoded which will help in
designing methods for breeding
as well as culture aspects.
Sophisticated laboratory for
quick and accurate detection of
pathogens was developed and
got accredited by NABL. A lot
of inputs were also provided in
policy decision matters to state
as well as central Govt bodies.

The primary intension of
ICAR-CIBA has been to focus
and introduce newer and
advanced technologies for seed
production, feed development,
culture and disease prevention.
In this way the institute’s
primary aim has been to achieve

sustainability in brackishwater
aquaculture. This will ultimately
help in increasing economy,
providing more employment
and increasing  nutritional
security. To achieve this goals
ICAR-CIBA has been constantly
and continuously working on
laboratory field oriented based
research aspects as well as
providing valuable inputs for
taking policy decisions by
authorities  associated  with
aquaculture. For all its activities,
the institute always tries to go
hand-in-hand with the farmers
and stake holders to achieve
the success.

Through this annual report,
ICAR-CIBA has tried to compile
all the relevant activities those
have been tried for overall
progress in  brackishwater
aquaculture during the last one
year. In addition to the main
research activities, it has also
compiled all the aspects related
to infrastructure development,
arrangement  of  meeting
and training programmes for
farmers, stake holders and
researchers and conducting
several other activities as
per institute mandate. It is
expected that this document
will provide overall insight on
the several institute activities.
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VISION

CIBA envisages its role

as one of the world's
foremost scientific
research institute

in brackishwater
aquaculture through

the pursuit of

excellence in research
and innovation that
contribute modernization
and development of
sustainable brackishwater
aquaculture in the
country.

MISSION

Our mission is to

realize this vision
through basic and
applied research, and
providing technological
backstopping suitable
for Indian conditions

for the development of
sustainable brackishwater
aquaculture, which would
provide much needed
food, nutritional security,
employment, economic
well-being and societal
development.



MANDATE

« Basic, strategic and
applied research for techno-
economically viable and
sustainable culture systems
for finfish and shellfish in
brackishwater.

« Species and systems
diversification in Brackishwater
aquaculture.

« Act as a repository of
information on brackishwater
fishery resources with a
systematic database.

* Human Resource
Development, capacity building
and skill development through
training, education and
extension.
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ORGANOGRAM

Research
Advisory
Committee
(RAC)

Head quarters,
Chennai, Tamil Nadu

with Experimental Stations
at Muttukadu (MES) &
Kovalam (KES)

AN

Institute

Management
Committee

(1

MC)

Division

i
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UNIFIED BUDGET 2023-2024

Expenditure upto
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Sub-Head RE 2023-24 20.02.2024
Grants for creation of Capital Assets (CAPITAL)
1 Works
i. Office building 52.04 52.04
2 Equipments 148.03 84.92
2 Information Technonogy 39.24 28.22
3 Library Books and Journals 1.52 1.52
4 Vehicles & Vessels 13.44 13.44
5 Furniture & Fixtures 15.73 3.26
6 Total Capital (Grants for creation of Capital Assets) 270.00 183.40
7 Grants in Aid - Salaries (Revenue)
Estabilishment Expenses
1 (A) Salaries
i. Establishment charges 271119 2702.45
Total -Establishment Expenses (Grants in Aid-Salaries) 2711.19 2702.45
Grants in Aid - General (REVENUE)
2 Pension & Other Retirement Benefits 2610.33 2597.55
1 Traveling Allowance
2 (A) Domestic TA/Transfer TA 40.00 36.73
Total - Travelling Allowances 40.00 36.73
Research & Operational Expenses
3 (A) Research Expenses 164.00 106.27
(B) Operational Expenses 200.00 186.92
Total - Res. & Operational Exp. 364.00 293.19
Administrative Expenses
4 (A) Infrastructure 290.00 280.39
(B) Communication 3.00 1.96
(C) Repairs & Maintenance
i. Equipments, Vehicles & others 60.00 33.86
ii. Office building 80.00 72.83
iii. Residential building
iv. Minor Works 30.00 21.69
(D) Others (excluding TA) 172.00 171.34
Total - Administrative Expenses 635.00 582.07
Miscellaneous Expenses
5 A. HRD 16.00 11.53
B. Other Item (Fellowships, Scholarships etc.)
C. Publicity & exhibitions 10.00 ©.93
D. Guest House - Maintenance 5.00 0.74
E. Other Miscellaneous (TSP) 100.00 85.33
F. Other Miscellaeous (SCSP) 150.00 137.06
Total - Misellaneous Expenses 281.00 241.59
Total Revenue (Grants in Aid-salaries + Grants in Aid - General) 6641.52 6453.58
Grand Total (Capital + Revenue) 6911.52 6636.98
AINP - FH Project 250.00 221.19
Grand Total 7161.52 6858.17
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STAFF POSITION

CADRE STRENGTH OF CIBA AS ON 31.12.2023

Position

Director (R.M.P)

HoRs

Sr. Scientist

Technical Officers/ Technical Assistant

Senior Administrative Officer

CFAOQ/Dy. Director Finance

Assistant Finance & Accounts Officer

Principal Private Secretary

Personal Assistant

Upper Division Clerk (UDC)

Skilled Support Staff (SSS)

Sanctioned

14

31

30

Filled

Vacant

12

Sanctioned

Position

SCIENTISTS (HOD/HORs/PS/Sr.Sci./Sci)

ADMINISTRATION

TOTAL

175

Filled

18

105

Vacant
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RESEARCH PROJECTS

IN-HOUSE PROJECTS

S.No Project Code Project Title Principal Investigator Associated scientists

Crustacean Culture Division

Evaluation of aquaculture potential of BlE NN

FISHCIBASIL diversified crustacean species: Penaeus ) REULS Anand,‘
1. ) . Dr C.P. Balasubramanian Dr Raymond Jani Angel,
202300100152 Japonicus, Scylla spp and ornamental ) :
crustaceans Shri R. Aravind,
Shri C. Siva
Dr C.P. Balasubramanian,
Dr M, Jayanthi,
Dr Akshaya Panigrahi,
Dr Satheesha Avunje
ShriR. Aravind,
Amelioration of soil and water under Dr M. Muralidhar
FISHCIBASIL . ) -
2. different geographical regions for Dr R. Saraswathy Dr T. Ravisankar,
202300200153 ) .
sustainable aquaculture production Dr K. Ambasankar,
Dr M. Kumaran
Dr P Kumararaja,
Shri Jose Antony,
Shri Pankaj Amrut Patil,
Dr Moumita Ash
Cap‘uve broodstqck develppment and B € P, Belemulbramanian,
induced maturation techniques of kuruma .
3 FISHCIBASIL shrimp, Penaeus japonicus Form Il through | Dr Shyne Anand D7 o eyl Ja g
* 202300300154 [ A . 9 Y Shri C. Siva,
hormonal/ environmental & dietary ) )
Dr T. Sivaramakrishnan,
approaches
Finfish Culture Division
Dr R. Jayakumar,
Dr T. Senthil Murugan,
Upscaling the breeding and seed Dr M. Makesh
4 FISHCIBASIL production of grey mullet (Mugil cephalus) Dr M. Kailasam Dr Aritra Bera,
© 1202300400155 and Magrove Red snapper (Lutjanus ’ Shri Dani Thomas,
argentimaculatus) Dr K. P. Sandeep,

Dr T. Sivaramakrishnan,
Dr R. Subburaj

Dr Kuldeep Lal K,
Dr T Bhuvaneswari,
Dr Aritra Bera,

Dr N. Lalitha

Dr Kuldeep Lal K,

Dr M. Kailasam,

Dr M. Makesh,

Dr T. Senthil Murugan,
Dr B. Sivamani,

Dr Aritra Bera,

Shri Dani Thomas,

Dr R. Subburaj,

Dr K. Ambasankar,

Dr T. Bhuvaneswari

Characterizing and developing the
FISHCIBASIL i g aticeveoping
5. indigenous fish cell lines to prove stemness | Dr M. Makesh
202300500156 i -
and proliferation in seafood cell culture

FISHCIBASIL Application of assisted reproductive

6. 202300600157 techniques in breeding programmes for Dr Sherly Tomy
Lates calcarifer

Dr K.P. Kumaraguru Vasagam,
Dr M Kailasam,

Dr Sherly Tomy,

Dr K.P. Sandeep,

Dr Aritra Bera,

Shri Dani Thomas;

FISHCIBASIL Broodstock development and captive

7. 202300700158 maturation pf Streaked spine foot Siganus | Dr R. Jayakumar
Javus & S. lineatus

FISHCIBASIL Optimization of larval rearing protocol and

8. mass scale seed production of Goldlined Dr T. Senthil Murugan Br ST Samdtasp,

202300800159 Seabream Rhabdosargus sarba Shri Dani Thomas
Dr M. Kailasam,
Dr Aritra Bera,
9 FISHCIBASIL Development of base population for Dr B. Sivamani Shri Dani Thomas,
© 1202300900160 selective breeding on growth in pearlspot ’ Dr T. Sivaramakrishnan,
Shri Pankaj Amrut Patil,
Shri Jose Antony
Reliable seed production of brackishwater
FISHCIBASIL ﬁn‘ﬁshes Seabass (Lates calcarifer), ‘ B A Bai,
10. Milkfish (Chanos chanos) Mono angel Dr R. Subburgj }
202301000161 Shri Dani Thomas
(Monodactylus argenteus)and Scat
(Scatophagus argus)
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Aquatic Animal Health & Environment Division

Dr Subhendu Kumar Otta,

FISHCIBASIL Genotyping and virulence analysis of white . Dr P. Ezhil Praveena,
s 202301100162 spot syndrome virus i, i S Dr M. Poornima,
Dr T. Sathish Kumar,
Evaluation of stress mediated Dr M. Muralidhar,
FISHCIBASIL immunological and physiological response . Dr PK. Patil,
1125 202301200163 in brackishwater candidate species by D7, Shnehl Sl Dr Sujeet Kumar,
flowcytometry Dr P Kumararaja
13 FISHCIBASIL Application of gene editing technologies Dr M. Poornima Dr Sujeet Kumar,
© 1202301300164 (CRISPR/Cas) for disease diagnosis : Dr J. Joseph Sahaya Rajan
Dr K. P. Jithendran,
Dr Sujeet Kumar,
Dr P. Kumararaja,
) . Dr T. Bhuvaneswari,
o |Foncmsy | ooty e e | DV
© 202301400165 | - S DO SPP 1N . : ) Dr T. Sathish Kumar,
: peut Dr M. Shashi Shekhar,
Dr Vinaya Kumar Katneni,
Dr J. Joseph Sahaya Rajan, Shri
N. Jagan Mohan Raj
Dr M. Muralidhar,
Aquaculture pond ageing on soil, water DIF R, SIS
15 FISHCIBASIL uality and crop productivity in 'shrim Dr P. Kumararaja DR Bl Fravesney
© 1202301500166 | U PP y P : 4 Dr R. Geetha,
culture ponds
Dr A. Nagavel,
Dr J.Joseph Sahaya Rajan
) ) Dr T. Bhuvaneswari,
16 AT IS \Evlfthhds‘Sgiisssr:fr]e(jret:fértrgaAnnawg’/eonz;S;tium Dr Vidya Rajendran 2[5, ATEITER) Reley
- | 202301600167 oce//afum and other araswteé/ e PrlAS el
P Dr M. Makesh
FISHCIBASIL Field evaluation of Enterocytozoon Dr M. Kumaran,
17. 202301700168 hepatopenaei (EHP) therepeutic CIBA EHP | Dr T. Sathish Kumar Shri Jose Antony,

cural

Dr N. S. Sudheer

Nutrition & Genetics Biote

chnology Division

Identification and evaluation of diversified

Dr J. Syama Dayal,

FISHCIBASIL . ) - Dr N. Lalitha,
18. 502301800169 feed ingredients for the\r gt.mty inshrimp | Dr K. Ambasankar Dr K. P. Sandeep,
and fish feeds for sustainability .
Dr T. Sivaramakrishnan
Dr J. Syama Dayal,
. : Dr S. Kannappan,
19 FISHCIBASIL Efer\w/:\‘/c\jgrm?g;aEeasr:ijn?ezgdn?:r:gogir:reanttlon Dr K. Ambasankar DrK .P. Kumaraguru Vasagam,
© 1202301900170 ) 9 ’ Dr N. Lalitha,
strategies
Dr Sherly Tomy,
Dr T. ;Sivaramakrishnan
) ) : ; Dr R. Jayakumar,
20. ;ggg(l)B;OS(I)lbw 7 Cg‘llecchtéca)r; ;rwodrrtr)]rseed\ng G eI Dr S. Kannappan Dr C. P. Balasubramanian,
poly Shri R. Aravind R;
Dr R. Jayakumar,
) . Dr S. Kannappan,
2 FISHCIBASIL Producﬁ\on and management of live feeds B (4B g WesseET | B Sl e,
202302100172 for use in aquaculture
Dr K.P. Sandeep,
ShriR. Aravind
Dr Ashok Kumar,
FISHCIBASIL Molecular approaches for solutions directed Dr B Sivamani,
22. towards the management of diseases and Dr Vinay Kumar Katneni Mrs Mary Lini,
202302200173 ) o
feed for aquaculture species Shri C. Siva,

Dr K. Ambasankar
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Social Science Division

Demonstrations of ICAR-CIBA nursery Dr P. Mahalakshmi,
23 FISHCIBASIL and grow-out technologies for livelihood Dr T Ravisankar Dr Akshya Panigrahi,
© 1202302300174 upliftment and skill development of SC and ' Dr Aritra Bera,
tribal communities of coastal Odisha Shri Biju IF
FISHCIBASIL Economic Analysis in brackishwater Dr T. Ravisankar,
24, aquaculture production marketing and trade | Dr C. V. Sairam Dr R. Geetha R,
202302400175 g
sectors Dr P. Mahalakshmi
FISHCIBASIL Brackishwatgr Aquaculture Technologie; _ ‘
25. Integrated with Agro-Based Technologies Dr B. Shanthi Dr P. Mahalakshmi
202302500176 . .
for Livelihood Development of Communities
Dr C. V. Sairam,
Brackishwater aquaculture led integrated Dr K. P. Kumaraguru Vasagam,
2% FISHCIBASIL livelihood development for the coastal SC Dr M. Kumaran Dr R. Ananda Raja,
© 1202302600177 families in Mayiladuthurai district of Tamil ' Shri Dani Thomas,
Nadu Shri C. Siva,
ShriR. Aravind
Dr Deboral Vimala,
Dr R. Jayakumar,
Dr M. Kailasam,
FISHCIBASIL Diversification of farming activities for Dr P. Nila Rekha,
27. 202302700178 alternate sustainable livelihood of fisherfolk | Dr R. Geetha Dr T. Bhuvaneswari,
in Tamil Nadu and Karnataka Dr T. Sivaramakrishnan,
Dr Aritra Bera,
Dr P. K. Patil,
Dr R. Subburaj R
INTERDIVISIONAL PROJECTS

Kakdwip Research Centre

Demonstration and dissemination of

Dr Sanjoy Das,
Shri L.F. Biju,

FISHCIBASIL brackishwater aquaculture technologies . .
28 1502302800179 | for livelhood development of SC ands | Dr Debasis De Dr Babita Mandal,
communities of Sundarban DY, 5, Sgdheer,
Dr Moumita Ash
Dr Sanjoy Das,
FISHCIBASIL Captive breeding and seed production of Dr Babita Mandal,
29. candidate brackishwater species of eastern | Dr Debasis De Dr N. S. Sudheer,
202302900180 ) P
region of India Shri Biju I.F,
Dr Moumita Ash,
Field validation and economic evaluation of Dr K. P. Sandeep,
effectiveness of Plankton Plus in agriculture, Dr P. Mahalakshmi,
FISHCIBASIL
30. 202303000181 horticulture and aquaculture for livelihood Dr Debasis De Shri Biju I.F,
improvement of SC and ST communities Dr Moumita Ash,
of India Dr N. S. ;Sudheer
Dr Debasis De,
Development and demonstration of Dr Babita Mandal,
3 FISHCIBASIL sustainable and economically viable A Sey s Dr N. S. Sudheer,
© 1202303100182 brackishwater aquaculture models for Shri Biju L.F,
Eastern region of India Dr Mourmita Ash,
Dr C.V. Sairam

Navsari Gujarat Research Centre

Development of sustainable and

Shri Jose Antony,

1 FISHCIBASIL cost-effective brackishwater farming Dr Akshava Paniarahi Shri Pankaj Amrut Patil,
202303200183 technologies for shellfish and finfish in the Y 9 Dr Ritesh Tandel,
western region Mrs Pragyan Dash
Demonstrations of brackishwater Shri Jose Antony
FISHCIBASIL aquaculture technologies for livelihood v ) . "
33 202303300184 upliftment and skill development of tribal Sl (e &l Al ] DR N\aha\aks‘hml, -
} . Dr Akshya Panigrahi;
communities of Western region
Livelihood enhancement and skill ) .
34 FISHCIBASIL development of SC communities in Gujarat Shri Jose Anton E)':HAEEEK? PAanr']]irurtaﬁiaUI,
202303400185 through demonstration of brackishwater Y Y gran.

aquaculture technologies

Dr P. Mahalakshmi
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NATIONAL PRIORITY PROJECTS (SPONSORED/PLAN SCHEME)

Collaborative
Inter- Principal Duration
sional / INeastigater Co-Pl’s of the
Inter Project
institutional

Budget
Outlay
(Rs. in
Lakhs)

Funding
Agency

S.No Project Code Project Title

Crustacean Culture Division

National Dr (Mrs) M. Jayanthi,
PN Dr J. Syama Dayal,
initiative on Dr A Paniarahi
climate resilient Dr M Kurr?aran’
agriculture ’ ;
Dr R. Saraswathy,
(NICRA)-Impact Drs & orts Y
] FISHCIBACOP of climate change |ICAR - | Inter Dr M. Dr ) vAs.hok K’umar Apr. 2021 - 4075
© 1201100100057 | on aquaculture and | NICRA | institutional | Muralidhar Dr P.Kumarara‘a ’ Mar. 2026 '
mitigation option Dr Aﬁtra Bera 13
e g Dr Satheesha Avunje,
GRESESE GRS Dr Sathish Kumar,
from aquaculture ; ’
sector Shri Jose Antony,
Dr A Nagavel
ICAR
-CIBA
SFCPlan | Inter
INFAAR - . Scheme |institutional Dr P. Ezhil Praveena,
FISHCIBASOL Network Project Apr. 2021 -
2. " (21- (Lead: ICAR- |Dr SK.Otta |Dr T.Bhuvaneswari, -
201800400096 | on Anti-microbial Mar. 2026
. 23)/ NBFGR) Dr Vidya Rajendran
resistance
ICAR-
Plan
(23-26)
Network on
Ornamental fish:
Development of
brackishwater Dr M. Makesh,
aquaculture ICAR Dr K. P. Kumaraguru
hrouah -CIBA Vasagam,
throug
2 SFC Plan
optimisation of Scheme | Inter Dr T. Senthil Murugan,
3 FISHCIBASOL captive breeding 21- institutional | Dr M. Dr Krishna Sukumaran, | Apr- 2021 —|
© 1201800700099 | protocols of 23), (Lead: ICAR- | Kailasam Dr Prem kumar, Mar. 2026
potential and ICAR- CMFRI) Dr Aritra Bera,
emerging Plan Ms Babita Mondal,
ornamental _ Shri Dani Thomas,
A (23-26)
fish species, Shri Tanveer Hussain
technology transfer
and livelihood
generation
CRP-Genomics
-Genomic
resources for
augmentation of Inter Dr M. Shashi Shekhar,
economic traits in ICAR- institutional Dr J. Ashok Kumar,
4 FISHCIBASOL Indian white shrimp Plan (Lead: ICAR- Dr K. Vinaya | Dr Raymond, Apr. 2021 - 60.00
© 1202000100104 | Penaeus indicus . Kurnar J. Angel, Mar. 2026 ’
Scheme | NBFGRY)
and whole genome Dr M. Kailasam,
sequencing of Dr Krishna Sukumaran
brackishwater
aquaculture
candidate species
DrS. K. Otta,
Dr R. Ananda Raja,
Dr T. Bhuvaneswari,
. Inter Dr Satheesha Avunije,
s |FISHCIBASOL ’::L'.’;‘i'ta;e;;’;’ﬁ’k '_Cpﬁ institutional | | o |DrR Sarsswathy, Apr. 2021 | o oo
© 1202000200105 HeaJIth Scheme (Lead: ICAR- o Dr P. Kumararaja, Mar. 2026 ’
CIBA) Dr J. Ashok Kumar,
Dr P. Ezhil Praveena,
Dr T. Ravisankar,
Dr R Geetha
Centre for
Agricultural
Bioinformatics
IE’(r:erBcltn ())n et IcaR  |Inter DrAshok | DF % Syama Dayal
6 FISHCIBASOL Ianest\ ~tions on Plan institutional Kurmar Dr M. Shashi Shekhar, Apr. 2021 - 11250
© 1202000300106 | . 9 . (Lead: ICAR- Dr K. Vinaya Kumar, Mar. 2026 ’
dietary alterations | Scheme Jangam
; . IASRI) Dr K. P. Sandeep
in shrimp for abiotic
stresses using
nutrigenomics
approach
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10.

11.

12.

13.

14.

FISHCIBASOL
202200600123

FISHCIBASOL
202200700124

FISHCIBASOL
202200500122

FISHCIBASOL
202201100128

FISHCIBASOL
202201200129

FISHCIBASOL
202201300130

FISHCIBASOL
202201400131

FISHCIBASOL
202201500132

National
Surveillance
Programme
for Aquatic
Animal Diseases
(NSPAAD)

- 1. National
Surveillance
Programme for
Aquatic Animal
Diseases in Tamil
Nadu

National
Surveillance
Programme

for Aquatic
Animal Diseases
(NSPAAD) - 2.
National Referral
Laboratory for
Brackishwater Fish
Diseases.

All India Network
on Mariculture:
Production
Systems,
Agribusiness

and Institutions

- Component

1: Impact of
Agricultural
Technology

CRP on Vaccines
and Diagnostics-
Development of
improved vaccines,
diagnostics and
probiotics for
brackishwater
aquaculture

CRP on Vaccines
and Diagnostics-
Development of
probiotics and
immunostimulants
for shrimp

CRP on Vaccines
and Diagnostics-
Development of
microalgae based
improved delivery
method for control
of shrimp White
Spot Syndrome
Virus (WSSV) in
culture ponds

Development

of molecular
diagnostics for
differentiation of
pathogenic and
non-pathogenic
Vibrio species in
aquaculture

Development

of point of care
diagnostics for the
detection of major
shrimp pathogens
WSSV and EHP

PMMSY

PMMSY

ICAR
Plan
Scheme

ICAR
Plan
Scheme

ICAR
Plan
Scheme

ICAR
Plan
Scheme

ICAR
Plan
Scheme

ICAR
Plan
Scheme

Inter
institutional
(Lead: ICAR-
NBFGR)

Inter
institutional
(Lead: ICAR-
NBFGR)

Inter
institutional
(Lead: ICAR-
CMFRI)

Inter
institutional
(Lead: ICAR-
IVRI, Bareli)

Inter
institutional
(Lead: ICAR-
IVRI, Bareli)

Inter
institutional
(Lead: ICAR-
IVRI, Bareli)

Inter
institutional

(Lead: ICAR-
IVRI, Bareli)

Dr P. Ezhil
Praveena

Dr S. K. Otta

Dr R. Geetha

Dr M.
Makesh

P. K. Patil

Dr S. K. Otta

Dr Sujeet
Kumar

Dr T. Sathish
Kumar

ICAR-CIBA, Chennai

Dr SK.Otta,

Dr R. Ananda Raja,

Dr T. Bhuveneswari, Shri
Dr T. Sathish Kumar

Dr M. Poornima,

Dr P. Ezhil Praveena,
Dr R. Ananda Raja,

Dr Joseph Sahayarajan

Dr T. Ravisankar,
Dr P. K. Patil

Dr Kailasam,

DrS. K. Otta,

Dr T. Sivaramakrishnan,
Dr Sujeet Kumar

Dr Satheesha Avunje,
Dr Vidya Rajendran

Dr M. Makesh,
Dr K.P. Sandeep

Dr Vidya Rajendran,
Dr T. Sathish Kumar

Dr P. Ezhil Praveena,
Dr Subhendu
Kumar Otta,

Dr M. Makesh M,
Dr K.P. Jithendran

Apr. 2022 -
Mar. 2025

Apr. 2022 —
Mar. 2025

Apr. 2021 -
Mar. 2026

Apr. 2021 -
Mar. 2026

Apr. 2021 —
Mar. 2026

Apr. 2021 -
Mar. 2026

Apr. 2021 -
Mar. 2026

Apr. 2021 -
Mar. 2026

53.70

29.10

13.20

10.00

30.00
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EXTERNALLY FUNDED PROJECTS

Collaborative

. Budget
Funding Inter- Principal Duration Outlay
S.No | Project Code Project Title A divisional / X Co-Pl's of the .
gency Investigator . (Rs. in
Inter Project Lakhs)
institutional
Captive Breeding
1. ;‘SS%BQSSOLW 09 of Hi\}sa, Tenualosa| NASF Dr Debasis De | Ms. Babita Mandal —A/\nge;,22c}52’14 169.68
ilisha: Phase Il
Development
of grow-out
technology for
mass culture of
sand and muddy grlc- Ft)) )
alasubramanian,
, |PsHaBAsoL ’v’vo‘{;haeted - or sk APr.2022-| o oo
© 1202100200110 | Wormsén f>Rannappan | br R. Jayakumar Apr. 2024 :
assessment of Shri R. Aravind
their seasonal
nutritional
profiling for use
in shell and finfish
hatcheries
Solid state
fermentation
technology for
development of
3 FISHCIBASOL cost effective DBT Dr J. Syama Dr K. P. Sandeep, Jul. 2021 - 7277
© 1202100400112 | customized plant Dayal Dr Sujeet Kumar Jul. 2024 '
protein products
as fishmeal
alternate for
shrimp feed
Dr Kuldeep Lal K
Project Co-
ordinator,
Unravelling
signatures of Dr M. Shashi
growth and Shekhar,
FISHCIBASOL salinity adaptation Dr Vinay Kumar Jul. 2021 -
4 1202100500113 |in Etroyp/us g Katneniy Dr K. P.Kumaraguru |y 2024 | 22857
surentensis Vasagam,
through omics Dr Ashok Kumnar
approaches Jangam,
Dr Raymond Jani
Angel
Precision
FisHCIBASOL | Drackishwater Dr M. JDr ook Kumer Nov. 2021
5. aquaculture DBT angam, 63.80
202100800116 ; Muralidhar - Nov.2024
using Machine Dr P. Kumararaja
Intelligence
Pilot Project on
cage culture of
Asian seabass,
Lates calcarifer
,[a:_r;;iogzasrlspot Shri Jose Antony,
6 FISHCIBASOL suratensis in DOF, Shri Pankaj Dr Kumaraguru Aug. 2021 4510-
© 1202100900117 | brackishwater Gujarat Amrut Patil Vasagam, - Jul. 2023 ’
ZrmeaEIinanSate Dr R. Jayakumar,
livelihood for

coastal fisher
folks of southern
Gujarat
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Dr T. Ravisankar,

Promotion Dr P. Nila Rekha,
of Integrated
Multi-trophic 2P % T .
Dr P.Mahalakshmi,
TS Dr T. Senthil
7 FISHCIBASOL (IMTA) DBT Dr D. Deboral MurQ N Feb. 2022 - 3545
© 1202200100118 | Technology Vimala gan. Feb. 2024 ’
for income Dr Kumaraguru
generation and Vasagam,
Cb)!z::qei:ui:;f Dr S. Kannappan,
ShriR. Aravind
Dr M. Jayanthi,
Dr C.P.
Balasubramanian,
Dr S. Kannappan,
Dr P. Nila Rekha,
Dr Shyne Anand,
Development DrT. N. Vinay,
of indigenous SCeEs Antony,
shrimp (Indian st (= B
. h Shri R. Aravind,
white shrimp) Dr M. Shashi
FISHCIBASOL aquaculture Dr Akshaya ) Jun. 2022 -
8 1202200200119 |: Genetic PMMSY Panigrahi Shekhar, Mar. 2025 | 2044
T Dr K. Vinaya kgmar,
Program of Dr B. Sivamani,
o DrS. K. Otta,
Penaeus indicus, .
Phase - | Dr R. Ananda Raja,
Dr M. Kumaran,
Dr P. Mahalakshmi,
Dr Ambasankar,
Dr J. Syama Dayal,
Dr K. P. Kumaraguru
Vasagam,
Dr M. Muralidhar
Novel approaches
for disease-
]
9 FISHCIBASOL in finfish and NASF Dr Subhendu Panigrahi, May 2022 472575
© 1202200300120 Kumar Otta Dr P. Ezhil Praveena, | — Apr. 2025 ’
GG OF Dr T Bhuvaneswari
high health shrimp
for sustainable
aquaculture
Establishment
of DBT Rural
10, | FISHCIBASOL g‘;’;f;‘;“xrgfs - DrP. DrK.P.Sandeep, | Feb2022- | ..
© 1202200400121 Mahalakshmi Dr Debasis De Feb. 2024 ’
Ramanathapuram
District, Tamil
Nadu
Demonstration
of viable farming
protocols for
indigenous Nov. 2022
11. Z‘S?g&ﬁsgol'w 27 brackish water NFDB Dr P. Nila Rekha SDhrﬂR'R{aAyraa%:rT;ar' - Nov. 21.95
seaweed species 2024
for income
generation among
coastal folks
Biofortification of
trace elements
in biofloc based
aquaculture Dr Kumaraguru
15 | FisHcIBASOL m”gg;‘i'j‘ - DrAkshaya | oo Jan. 2023- | o o0
© 1202300100133 Panigrahi DrN.S. Sudheer, Jan 2026 :
approach for Dr Aritra Bera,
value added Dr J. Syama Dayal
healthy shrimp
and fish
production
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Development and
demonstration

Dr K. Ambasankar,

of artificial
FISHCIBASOL ) . Dr Deboral Vimala, | Mar 2023-
13. 202301300130 mte\hgence. . NABARD Dr P. Nila Rekha B e Mar 2025 24.79
based precision
Vasagam
aquaculture
technologies
Dr Ashok Kurnar
Genome Jangam,
sequencing and )
FISHCIBASOL o Dr Vinay Kumar Sept 2023-
14. 202300300135 its apphcatlon for DBT Dr M. S. Shekhar i Sept 2026 245.42
Brackishwater
Aquaculture Dr Raymond Jani
Angel
. Dr K. Ambasankar,
New age shrimp Dr S, Kannappan
15 | FisHcIBASOL ;gfr“:gcsé’estfsrg o SQAFN@W Dr Kumaraguru | Dr Akshaya Apr2023- | . oo
© 1202300400136 P ' vasagam Panigrahi, Mar 2026 ’
land, water and Delhi
feed Dr M. Kumaran,
ShriR. Arvind
Development
and pilot scale Dr C.V. Sairam,
implementation Dr M. Muralidhar,
FISHCIBASOL - . Nov. 2023-
16. 202300500137 of crop insurance NFDB Dr Ravisankar Dr M. Kumaran - Nov. 2024 13.25
solution for Dr R. Ananda Raja,
sustainable Dr R. Geetha
shrimp farming
Atlas of Climate
17 FISHCIBASOL Adaptation in ICAR- Dr Ashok Kumar | Dr M. Muralidhar, Apr 2023- 2786
© 1202300600138 | South Asian BISA Jangam Dr M. Kumaran Mar 2026 ’
Agriculture
Unravelling
signatures of
dietary protein
sparing and Dr K. Ambasankar,
fibre tolerance
FISHCIBASOL ) Dr Vinaya Kumar Sept 2023-
18. 202300700139 | M Penaegs DBT Dr Syama Dayal Katneni Sept 2026 86.10
vannamei for
development of Dr J. Ashok Kurnar
cost effective
feeds through
omics approaches
Evaluation and
Refinement of
biofloc based
new age farming Dr Kumaraguru
technology v
through effective asagam,
19, | FISHCIBASOL gggbgqem Dr Akshaya g L;amakrishnan Apr. 2023-
© 1202300800140 9 ! Panigrahi Mar. 2025

recirculation and
input optimization
for sustainable
intensification
across different
aquaculture
system

Dr M. Kumaran
Dr P. Kumararaja
Shri R. Aravind
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CRUSTACEAN CULTURE DIVISION

Crustaceans are the most
traded and valuable seafood
commodity. The evolution of
crustacean farming, particularly
Indian shrimp farming, from
an embryonic industry of
1980 to today’s mature and
sophisticated industry has been
spectacular. Crustacean culture
Division of CIBA is one of the
pioneering divisions that focus
on sustainable  crustacean
aquaculture. The division s
mandated to develop focused
research and development in
order to improve knowledge
and technologies needed for
increasing the efficiency of
production of currently farmed
crustaceans, and increasing
the number of species farmed
and diversifying the farming
system for sustainable
brackishwater aquaculture We
constantly renew and refine

our technologies to deliver
technology-backstopping and
services based on the latest
scientific  knowledge.  The
division provides high quality
research, training, knowledge
partnership programmes and
consultancy on brackishwater
crustacean farming. The stake
holders of research outputs of
the division include farmers,
entrepreneurs, regulatory
agencies industrialists, young
professionals and students.
For the last thirty seven years,
this division has contributed
and led the way in advancing
crustacean  aquaculture in
India. The division works on

captive maturation, induced
maturation, issues in larval
rearing, growth physiology,
stock  improvement  and

various aquaculture production
systems  from monoculture

FINFISH CULTURE DIVISION

The division is actively
engaged in developing
comprehensive practices for
captive breeding, larval rearing,
nursery  management, and
grow out culture of candidate
brackishwater finfish species.
These include Asian seabass

(Lates calarifer), Mangrove
red snapper (Lutjanus
argentimaculatus), Milkfish
(Chanos chanos), Grey mullet
(Mugil  cephalus),  golden-
lined spine foot rabbitfish

(Siganus lineatus), Goldlined
Seabream (Rhabdosargus
sarba), Pearlspot  (Etroplus
suratensis), as well as
ornamental finfish species like
Silver moony (Monodactylus
argentimaculatus), spotted scat
(Scatophagus argus), among
others. The division plays a
crucial role in enhancing species
diversification in brackishwater
aquaculture  to  effectively
utilize  the  brackishwater
resources by adopting different

to integrated multi-trophic
aquaculture systems. The major
focuses are: how high quality
stockable seeds are produced;
how reproduction is controlled
at organismic and functional
level, and how efficiently
can manage the crustacean
husbandry by using science
based management strategies.
The division has been actively
collaborated  with  various
national and  international
agencies. The division has
well  established  research
hatcheries, wet laboratory
facilities, sophisticated
advanced laboratories  and
grow-out production systems.
The multi-disciplinary team of
the division includes crustacean
biologists, ~farming  system
researchers, biotechnologists,
and aquaculture engineers.

farming systems such as cage
culture, pen culture, IMTA and
RAS based rearing systems.
The division is also associating
closely with the stakeholders/
farmers and provides technical
guidance to establish fish
hatcheries, nursery rearing and
farming systems onconsultancy
basis. Furthermore, it
conducts  tailored  training
programs/interaction meets to
address the specific needs of
stakeholders.

NUTRITION, GENETICS & BIOTECHNOLOGY DIVISION

Nutrition, Genetics and
Biotechnology Division
of  Central Institute  of
Brackishwater Aquaculture
is the pioneer in Aquaculture
Nutrition research in India.

Feed being the major and
critical input in aquaculture
considerable  thrust  was
given to feed development
programmes. The division has
developed cost-effective,

environmentally  sustainable,
efficient, and indigenous feed
processing technologies for
the brackishwater aquaculture
candidate shell and finfish
species for their all-life stages.
Functionalfeeds for broodstock,
larvae, and specialty feeds to
address the niche markets are
also being developed by the
division. The division is having
complete nutritional data base
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of wvarious feed resources
available in India and this helped
in use of novel feed ingredients
and custom made feed
formulations. The division has
carried out extensive research
on fishmeal replacement by
using customized  enzyme
mixtures and solid state
fermentation technology. The
focussed research programmes
implemented by the division



lead to the development
and  commercialisation  of
several feed  technologies
in the country to benefit
the small and medium scale
farmers. Currently, the division
is focusing on sustainable
and functional feeds and
nutrigenomic applications for
improving the efficiency of
feed.

In Genetics and
Biotechnology, the division
focused on genetic

characterization of candidate
aquaculture species,
development  and  utility
of markers and genes for
improving — economic  traits.
Whole genome of Penaeus
indicus, Mugil cephalus and
Lutjanus argentimaculatus were
sequenced  and assembled.

Pathogens like Vibrio campbelli

and Vibrio parahaemolyticus
genomes were completely
sequenced and assembled.
The division is having in—house
capability for bioinformatics

and developed a bioinformatics
tool ‘Missing Regions Finder’
(MRF) which rapidly tabulates
and depicts complete and
partial missing CDS in a query
genome when compared to
a reference genome. Division
also developed first open-
access SNP search database
‘dbVAST"  for shrimp. The
division is actively involved in
Population genetics and genetic
improvement programme of P
indicus.

AQUATIC ANIMAL HEALTH AND ENVIRONMENT DIVISION

Aquatic  Animal  Health
and  Environment  Division
constitutes  multi-disciplinary
expertise in  Biotechnology,
Parasitology, Microbiology,
Pathology, Fish health and Soil
chemistry/fertility. The division
is engaged in surveillance
for aquatic animal diseases,
development of diagnostics,
prophylactics and therapeutics.
In addition, the division is also
involved in various research
aspects of climate change

impacts ~ on  aquaculture
production systems, soil health
and water management. The
division has developed and
commercialised many products
related to disease diagnosis and
therapeutics and soil and water
quality  parameter  analysis
kits for aquaculture industry.
The division has a state of
art NABL accredited disease
diagnostic  laboratory  which
offers service to aquaculture
farmers for timely detection

SOCIAL SCIENCE DIVISION

Aquaculture extension and
policy interventions buttress
need-based technology
development and sustainability
of aquaculture sector. The
research and extension
activities of the division aim
to develop system specific
pragmatic extension approach/
strateqy and good practices
intend to improve the
knowledge and skill capacities
of the end users and facilitate
forward and backward linkages

that would contribute for
the increased  aquaculture
production, income and societal
development. Similarly, techno-
socio-economic  assessment
of aquaculture systems,
feedback on  technologies
and their impact at the micro
and macro levels, market and
trade analyses are given due
thrust which contribute for
evolving appropriate  policy
advisories  for  refinements
in aquaculture  planning,

KAKDWIP RESEARCH CENTRE

The Kakdwip  Research
Centre (KRQ), one of the oldest
research centres of ICAR-
CIBA, is located in Kakdwip,
West Bengal, between two
tributaries of the sacred river
Ganga, in the natural scenic
grandeur of Sundarban (21°

51"28.8"N,88°11'1.9"). The
Kakdwip Research Centre (KRC)
was established in 1968 as a
brackishwater  experimental
fish farm under the Central
Inland  Fisheries  Research
Institute (CIFRI), Barrackpore.
It was then transferred to

and screening of pathogens
which helps to maintain the
best management practice and
biosecurity protocols required
for sustainable brackishwater
aquaculture production. With
an aim towards capacity
building and skill development,
the division also undertakes
suitable and regular training
programmes, demonstrations
and consultancy programmes
for the aquaculture farmers
and stakeholders.

regulation  and  supportive
mechanisms for sustainable
development of the sector.
The social science research
also give adequate focus on
‘reaching  the  unreached”
viz.,, small scale aquaculture
farmers, socio economically
vulnerable communities and
entrepreneurs through front-
line extension, Information and
Communication  Technology
(ICT) applications and outreach
programmes.

the ICAR-Central Institute of
Brackishwater Aquaculture
(CIBA), Chennai, on April 1,
1987, to promote research
and offer technological support
to the country’s developing
brackishwater aquaculture
industry. The KRC is well
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connected to the rest of the
country via road, rail, and air.
Netaji Subhash Chandra Bose
International Airport in Kolkatais
130 kilometres from the centre
and can be reached by road NH
117 or by local suburban train
via the Namkhana-Sealdah
route. The centre has cutting-
edge farm facilities, and well-
equipped laboratories to meet
the demands of brackishwater
aquaculture research,
training (HRD), outreach, and
demonstration. The centre now
has Head of Regional Centre
with 6 scientists, 1 technical
officer, and 1 support staff to
administer the centre’s research
activities. KRC covers a total of
17 hectares, which includes a

bheri. The office building, library,
seminar hall and laboratories
are all placed in the same block
at the centres entrance. The
centre also features a visitor
accommodation facility, the
Hilsa trainees’ hostel, as well
as well-maintained quarters
for in-house scientists and
personnel. The farm facilities are
separated into three sectors: A,
B, and C, each having its own
set of earthen ponds used for
diverse research purposes. The
wet lab complex includes three
experimental yards including
one hatchery unit, an indoor
and outdoor live feed unit. The
centre also has state of art
feed mill facilities equipped for
preparing sinking and floating

NASARI-GUJARAT RESEARCH CENTRE

Navsari Gujarat Research
Centre (NGRC) is the regional
station of ICAR-CIBA on the
Indian West coast, strategically
located in the South Gujarat
region, which has developed
as one of the most intensive
shrimp farming hubs in the
country. The centre is located in
the Navsari district of Gujarat,
30 km south of Surat city,
within the Navsari Agricultural
University campus at Eru Char
Rastha. The centre also has an
experimental station with a 10
habrackishwater research farm,
situated on the Dandi heritage
road, in Matwad village, 4
km west of the historical
Dandi village that played a

key role in the Indian freedom
struggle. The centre was
established in 2018 to carry
out cutting-edge research on
frontier areas of brackishwater
aquaculture.  The  centre
mainly focuses on developing
location-specific farming and
breeding technologies for the
Gujarat coast, field testing
of CIBA technologies before
disseminating to the farming
community, capacity building,
and livelihood enhancement
activities for aqua farmers,
coastal, tribal, and economically
weaker communities. Cage-
based community spawning of
pearlspot, Etroplus suratensis,
and a simple and cost-effective
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pellet feed for experiments and
demonstrations on farmers’
fields. The center’s recent
additions include a farm sale
counter called “The Kiosk” for
selling farm product, as well as
a recreation area with indoor
games and a badminton court.
The centre has various farming
technology and goods to its
name. Biosecured zero water
exchange shrimp  farming,
polyculture  technique  for
brackishwater fishes, breeding
and seed production of Hilsa,
Yellowfin bream, Mystus gulio,
and products such as Plankton
plus, Horti plus, and Poly plus
are among the most notable.

recirculatory system for large-
scale seed production have
been developed at the centre.
The technology is found
suitable for small homestead
ponds and women SHGs
where 20,000 fries can be
easily produced in a month.
The technology overcomes
several key constraints in
broodstock maintenance and
spawning of the species. On
the industry front, the centre
has successfully demonstrated
the commercial farming of
Indian white shrimp (Penaeus
indicus), whiteleg shrimp (P
vannamei), and the giant tiger
prawn (P monodon).
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BRACKISHWATER
PRODUCTION SYSTEM

MILKFISH MONOCULTURE USING STUNTED STOCK:

A WAY TO ENHANCE THE PRODUCTIVITY

Milkfish  (Chanos chanos)
fingerlings weighing 17 grams
with a total length of 11.7 cm
were stocked in the pond at a
high density of 3 individuals
per square meter and reared
for one year with minimal feed,
resulting in a stunted population
with an average body weight
of 120.75 grams and a total
length of 23.56 cm. In the
second year, an experiment
was conducted with these
stunted  milkfish  yearlings,
stocking them at a rate of 1
individual per square meter in
a 450 square meter lined pond
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at  Muttukadu Experimental
Station. The fish were fed CIBA
Milkfish GrowoutPlus at 3% of
their tbody weight throughout
the period, achieving a feed
conversion ratio (FCR) of 1.2.
After 210 days of culture, the
fish reached an average body
weight of 589.4 grams and
a total length of 42.08 cm,
with an average productivity
of 55 tons per hectare.
During the initial 210 days
of the monoculture period,
the daily weight gain of fish
from stunted yearlings was
significantly higher at 2.23

Compensatory growth of stunted milkfish under monoculture
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grams per day compared to
non-stunted  fingerlings  at
1.43 grams per day. Similarly,
the specific growth rate (SGR)
was also higher in the stunted
group at 1.5 compared to non-
stunted fingerlings at 1.34. The
harvested fish were sold in the
domestic market at Rs. 150
per kilogram (deboned fish at
Rs. 150 per piece), generating
a total revenue of Rs. 22,770.
Therefore, it can be inferred
from the experiment that
stunted vyearlings of milkfish
can lead to higher productivity
and reduced production costs.
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Fig. 1

Stunted milkfish
growth under
monoculture

o

Fig. 2

Partial harvest of
milkfish and purchase
of produce by local
fishermen

Fig. 3

Harvested milkfish
and different
post-harvest forms
including de-boning
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REFINEMENT OF BIOFLOC BASED NEW AGE FARMING
TECHNOLOGY THROUGH EFFECTIVE MICROBIAL
MANAGEMENT AND RECIRCULATORY MODEL WITH TWO
DIETERY FEEDING REGIME FOR MILK FISH Chanos Chanos

A biofloc experiment was
initiated to evaluate the dietary
protein sources in the feed with
different percentage in each
treatment and commercial
feed as control. Further the
effect on the protein source in
the production performance
will be evaluated for finding the
optimal protein percentage in
the diet.

An experiment was initiated
to evaluate various dietary
protein  source in  control
and biofloc system on the
growth, water quality and
immunomodulation  of  Milk
fish  Chanos chanos. Briefly,
treatments used were: control
(CO) Molasses (MLC), Rice
bran (RBC), Wheat flour (WFC),
Sugar (SGC). Stocking density

was maintained @15 no’s /m?
with a initial weight of10.0 +
0.1 g The experiment was
carried out using Control Diet
25% (without carbon and
biofloc); Biofloc 25% (BFT25);
Control Diet 30% (without
carbon and biofloc); and Biofloc
30% (BFT30).

Fig. 4

Milk fish
(Chanos chanos)

DEMONSTRATION OF HAPA BASED NURSERY REARING OF ASIAN SEABASS

Nursery rearing of seabass
(10000 nos, 1.8-46 cm)
in pond-based hapas was
demonstrated at multispecies
hatchery unit of Mayank
Aquaculture Private Limited,
Maroli (Fig. 5). After 48 days

of rearing, around 3500 nos of
4-5 inches seabass fingerlings
were produced from larger
sized fry and sold to farmers.
The smaller sized fry was
nursery reared for 75 days to
produce 2700 nos of 3—5-inch

fingerlings. The demonstration
resulted in an overall survival of
62%. The harvested fingerlings
were sold @Rs. 30-50 per
fingerlings to local fish farmers.

Fig. 5

Supply of 10,000
nos of seabass fry to
Mayank Aquaculture
Pvt. Ltd,, for
demonstration of
seabass nursery
rearing

ICAR-CIBA, Chennai |[ANNUAL REPORT 2023

59



60

CAGE CULTURE OF ASIAN SEABASS AND
PEARLSPOT IN BRACKISHWATER CREEKS

Demonstration of seabass
and pearlspot cage culture
in  brackishwater creeks and
ponds was demonstrated at
Mendhar, Shil and Jafarabad
villages of Gujarat along with
local communities (Fig. 6). In
creeks, at Jafarabad and Shil, a
total of eight Gl pipe fabricated
cages of size 4 x 4 x 2 m (32
m3) were installed. In the
pond-based cage culture site at
Navsari, four cages of size 6 x 4
x 1.5 m (36 m3) were installed.
Seabass fingerlings (20-40 g)
were stocked at 1000 nos/
cage, whereas pearlspot seed

(5-8 g) were stocked at 2400
nos/cage during December,
2022 (Fig. 7). During the first
week of July, all the cages in
three sites were harvested and
large sized seabass (1400 Kg,
size 250-500g) and pearlspot
(393.2 Kg, size 100-150
g) were sold to local market
whereas small sized seabass
(2750 nos. 180-220 g) and
pearlspot (74.5-92.5 g) were
sold to local farmers as stocking
material. The average survival
of seabass and pearlspot at
all three sites were 73.47%
and  80.5%, respectively.
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Around 200 kg (300-500
g) of seabass was sold to a
premium seafood restaurant
in Surat viz., Zhingalala at Rs.
450/Kg to produce seabass
chunks in the restaurant. The
SHGs at three sites generated
a total income of Rs. 13.72
lakhs through sale of harvested
seabass and pearlspot. To
exhibit technology and create
awareness among potential
fish farmers, a harvest cum
interaction meet was organized
at farming site at Shil, Mangrol,
Gujarat on 26th June, 2023
(Fig.8).

Fig. 6

Seabass and
pearlspot cage units
in creeks at Shil and
Jafarabad, Gujarat

Fig. 7

Seabass and
pearlspot fingerlings
stocked in caged
installed in creeks
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Fig. 8
Fish harvest cum
farmers interaction

meet held at Shil,
Mangrol, Gujarat

POLYCULTURE OF MILKFISH, PEARLSPOT, SEABASS AND MUD CRAB

Polyculture is an important
brackishwater farming system
that  optimizes  resources
utilization while reducing risk
and increasing productivity. A
105 days experiment trial was
undertaken to compare the
growth performance of two
polyculture models viz., mutli-
polyculture and conventional
polyculture.  Multi-polyculture
treatment comprised of pond-

based cage culture of seabass
and pearlspot, floating mud
crab box culture and polyculture
of mikfish and pearlspot
directly stocked in the same
pond (Fig 9). Conventional
polyculture  comprised  of
milkfish and pearlspot directly
stocked in the pond. The
details of cage, species
stocked, stocking density, initial
and final body weight during

the trial is given in the table.
Seabass was fed with 45%
CP feed whereas milkfish and
pearlspot fingerlings were fed
using 32% CP feed twice daily.
Crabs were fed with trash fish
every alternate day. The results
from the ftrial indicated that
the growth performance of
pearlspot in cages and ponds
did not vary significantly.

Fig. 9

Multi-polyculture
pond at NGRC of
CIBA
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EXPERIMENTAL TRIALS TO OPTIMIZE POND-BASED CAGE
CULTURE OF PEARLSPOT, Etroplus suratensis

Natural breeding of
pearlspot in ponds prior to
attainment of marketable size
is the major bottleneck in its
farming that can be potentially
overcome through pond-based
cage culture. Pearlspot fry
(4000 nos, TL: 2.5-3.5 cm),
nursery reared for 120 days
in two sets of 5 nos of 2m x
2m hapas resulted in a size
group ranging from 16-72 g
(Fig. 10 a,b,c). Both sets were
size sorted to create three
size groups viz Large (L:34.5
g; 40.7 g), Medium (M:24.9

g; 29.2 g) and Small (S:17.5
g; 23.75 g) and on-grown in
cages (2m x 2m x 1.75 m) at
100 nos./m? for 90 days. The
percentage of individuals falling
in to the three size groups
were near identical in both
sets indicating a population
structure  dominated by
medium sized individuals (53%)
followed by large (27%) and
small individuals (19%) (Fig.
11). Rearing of size sorted fish
resulted in similar weight gain
for all three size groups in one
set (10.65-11.65), whereas in
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the other set medium and large
group demonstrated similar
weight gain (11.12-12.21)
and the smaller fish resulted
in significantly lower (p<0.05)
weight gain (7.13 g) (Fig.12).
Survival rate was 100% in all
the treatment groups. The
study indicates that rearing of
the fish following size sorting
results in similar growth across
size groups and size sorting
can be repeated during the
growout phase for continuous
production of table sized fish
and prevention of stunting.

Fig. 10a,b,c.

Nursery rearing
of pearlspot fry
in hapas (a,b) and
pond-based cage
culture (c)
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Fig. 11

Percentage of
pearlspot juveniles
falling in to three size
groups viz., small,
medium, and large at
the end of 120 days
of nursery rearing.

Fig. 12

Initial weight, final
weight (ABW) and
weight gain of size
sorted pearlspot

juveniles reared in

Initial weight (1) ABW (1)

il

Weight gain (1) Initial weight (2)

ABW (2)

Weight gain (2)

cages for 50 days in
two sets (1 & 2).

EFFECT OF VARIOUS CARBON SOURCES IN BIOFLOC-BASED CULTURE OF
FIN FISH GREY MULLET Mugil cephalus FOR GROWTH, WATER QUALITY,
AND IMMUNE RESPONSES

A study was conducted to
investigate the effect of biofloc
with different carbon source
and their effect on Mugil
cephalus  growth, immune
response, and their microbial
diversity.

A 42-day experiment was
carried out to analyze the
growth, water quality, and
immunomodulation  of  grey

mullet Mugil cephalus using
various carbon sources in a
biofloc system. Briefly, the
treatments were control (CO),
molasses (MLC), rice bran
(RBQ), wheat flour (WFC), and
sugar (SGC). Stocking density
was kept at 70/m?3, and the
initial weight was 1.0 + 0.1 g.
Water exchange was performed
once a week, replacing 5% of

the water in both control and
treatment tanks when nitrogen
metabolites were abundant and
evaporation was significant.
The study found that rice
bran (7.6+0.2 g) and wheat
flour (7.14£0.26 g) treatments
resulted in significantly greater
average body weight (ABW)
compared to the control group
(4.1£0.5 g) (Fig. 13, 14).
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Fig. 13

Average body weight
of grey mullet fish
Mugil cephalus in
control and biofloc
groups on different
days of culture
(mean + SD). CO
(without carbon and
biofloc)), Molasses
(MLQ), Rice bran
(RBC), Wheat flour
(WFQ), Sugar (SGC).

Fig. 14

Average value of
total ammonia
nitrogen in different
days of culture of
grey mullet fish
Mugil cephalus
reared in control and
biofloc groups (Mean
+ SD). CO (without
carbon and biofloc)),
Molasses (MLC),
Rice bran (RBCQ),
Wheat flour (WFC),
Sugar (SGC).
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REFINEMENT OF GROW-OUT REARING PROTOCOL OF HILSA

Nursery reared hilsa fry
(9.51 £ 158 g/8.22 + 0.93)
were stocked in  growout
pond (0.15 ha,) after pond
preparation.  To  maintain
adequate plankton  growth
Plankton®®s (80L/ha) along with
fermented rice bran juice (50L/
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ha) were applied twice a week
and fermented mustard oil cake
(100kg/ha) was applied at 15
days interval. Calcium oxide
was applied @100kg/ha at
monthly interval to maintain
pH range 7.5-8.0. Formulated
grow-out feed (Hilsa™* ;CP-

36.6% & EE- 13.1%) was
applied @10-5% BW. After six
months of growout culture,
fish attained a body weight/
body length of 46.60+2.02g/
16.78+0.24cm (Fig. 15).

Fig. 15
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Months of culture
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growout pond
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HILSA CULTURE IN RAS SYSTEM

Effort was taken to study
the possibility of rearing hilsa
in  recirculatory  aquaculture
system  (RAS). Hilsa fry
(11.41+£0.96g/ 11.93+0.27cm)

70.00

were stocked @0.5 nos/ m? in
30 m3 RAS with 20 m? brakish
water (Salinity: 10-12 ppt).
Fishes were fed with Hilsa”*
feed (CP- 36.6% & EE- 13.1%).
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Months of culture

After six months of culture
final body weight/length was
66.52+5.03g / 18.16+0.58
cm (Fig. 16, 17).

Fig. 16
RAS system

Fig. 17

Growth curve in RAS
reared hilsa

PLANNING NUCLEUS BREEDING CENTRE FOR QUALITY SEED
PRODUCTION AND DOMESTICATION FOR Penaeus indicus

The pilot scale NBC (Nuclear
Breeding Centre) has been
designed for the entire Genetic
Improvement Program (GIP)
unit at KES, Kovalam consisting

of the quarantine units, the
nursery system, the pre-grow-
out and grow-out system along
with reservoir and treatment
systems. Series of discussion

with  CPWD and consultant
engineers were organized to
arrive at the optimum design
criteria.

Fig. 18

Design of Nuclear
Breeding Centre of
P indicus
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GROWTH PERFORMANCE OF P. indicus IN ECO-BASED FARMING SYSTEM

The experiment was carried
out to assess the effect of
periphyton based system on
the growth and survival of P
indicus juveniles. A 60-day
grow-out trial was carried
out using P indicus juveniles
(0.5g) at 50 numbers in
500L FRP tanks under three

and heterotrophic-based
culture units with and without
integration  of  submerged
substrates. At the end of the
trial, the highest growth (5.6
+0.13 g) and survival (81.66
+ 7.6%) were obtained in
the heterotrophic-based
substrate integrated system,

different  rearing  systems, while the lowest survival was
autotrophic, mixotrophic, noticed in autotrophic (56.1 +
s ABW  ==0==Survival
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NURSERY REARING OF INDIAN WHITE SHRIMP
P. indicus IN BIOFLOC CULTURE TECHNOLOGY

Biofloc (BFT) based nursery
rearing system help provides an
additional food source, healthy
juvenile production with better
survival and an avenue for
nitrogen removal through eco-
friendly approach. The present
study was designed to evaluate
the efficiency of biofloc for
nursery rearing in P indicus.
Biofloc technology was tested
using P indicus at 3000 PL/

m?3in 20 ton tank for 30 days.
No water exchange other than
the addition of water to refill
the water level after siphoning
off wastes was followed. Green
vibrio was less than 30 CFU/mll
reported on 30 DOC, implying
that the biofloc system is
effective in preserving water
quality in the culture system.
The average body weight was
0.47g and 0.34g in 15 DOC,

GROWTH PERFORMANCE OF P. indicus AND
P. vannamei IN INDOOR AND OUTDOOR SYSTEMS

To understand the
comparative performance of
P indicus and P. vannamei in
different rearing systems, an
8-week study was carried out
using post-larvae of P indicus
and P vannameiat 175 no. m
in indoor and outdoor units in
three rearing systems namely
mixotrophic units dominated
by both autotrophic and

heterotrophic ~ communities,
a clear water flow through
system where water was
exchanged weekly intervals,
and a recirculatory unit (RAS)
developed from sand-based in
situ biofiltration media where
no water exchange was carried
out until the end of the study.
Both P. vannamei and P. indicus
recorded the highest ABW,
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12.5%) based system without
submerged substrate (Fig. 19).
The incorporation of substrate
resulted in 12 to 50% increase
in ABW and 32 - 50% increase
in survival in Indian white
shrimp, suggesting the positive
role of periphyton as an eco-
based farming system in Indian
white shrimp farming system.
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Fig. 19

0

Average body
weight and survival
(mean+SE) of P
indicus under diverse
rearing system

and1.25gand 1.21gin30DOC
in biofloc and control tanks,
respectively. The average total
length was 4.2 cm and 3.7 cm
in 15 DOC, and 5.78 cm and
5.66 cm in 30 DOC in biofloc
and control tanks, respectively.
A substantial difference
between control and treatment
was noticed when the CIBAfloc
consortium was used.

3.55g and 1.72g, respectively
in the mixotrophic system (Fig.
20 a and b) and the lowest
body weight in RAS units (P
vannamei. 1.8-2.6g P. indicus:
0.99). The shrimps reared in
the outdoor units recorded
better growth compared with
indoor units indicating the role
of environmental cues in better
growth of penaeid shrimps.
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NEW AGE SHRIMP FARMING SYSTEM TARGETING PRECISE
MANAGEMENT OF INPUT RESOURCES AND HIGH PRODUCTIVITY

A new-age shrimp farm-
ing system is being developed
at the Muttukadu Experimen-
tal Station to demonstrate the
precise management of input
resources and achieve high
productivity. Under the funding
support of PMMSY scheme,
this project was conceptual-
ized and developed with mod-
ern farming amenities such as

a smart aeration system, feed-
ing, and waste disposal tools to
have better control of the in-
puts and better productivity by
effectively utilizing natural feed
and other resources. Construc-
tion of 4 grow out tanks; 640
m?+ 1 centrally placed nursery;
100 m* has been completed
(Fig 21). Atrial run on the nurs-
ery was completed with a low

stocking density (15,000 PL).
The juvenile shrimps reached
1 g in 28 days and they were
stocked to one of the growout
tank using a gravity-based
transfer method. The nursery
was again stocked to its full
capacity (1.1 lakh seeds) and
rearing is underway. The farm
is set to operate at full capacity
in 2024-25.

Fig. 21

New Age shrimp
farming infrastruc-
ture facility created
at MES of CIBA

BIOAUGMENTATION PROCESS IN BIOFLOC SYSTEM BY USING VARIOUS
BIOLOGICAL CONSEQUENCES TO IMPROVE GROWTH INDICES, WATER
QUALITY AND IMMUNOMODULATION OF SHRIMP P. vannamei

The experiment was carried
out to analyse the performance
of P vannamei in different
startup material and system-
based biofloc and its influence
on the growth performance,
water quality, and microbial
population. A seventy-day trial
was carried out to observe
the  growth  performance,
water quality, and microbial
dynamics of P. vannameiin the
biofloc system. The experiment
included four groups: control
(without biofloc, CO), biofloc

with CIBAfloc (BFCF), biofloc
with CIBAfloc liquid (BFWP),
and biofloc with periphyton
and CIBAfloc (BPCF). The result
revealed that biofloc system
BPCF (15.22+0.24) had the
highest average body weight
than control  (09.02+0.52)
(Table 1). Water quality metrics
improved significantly in biofloc
groups with a lower ammonia
level (0.01+0.13 ppm) than
control  (0.83+0.06  ppm).
Treatments showed higher
heterotrophic and lower vibrio

counts, while control had a
higher vibrio count (Table 2).
The relative expression
of immune genes in the
hepatopancreas and digestive
enzyme-related genes from
the gut of P vannameireared in
the biofloc systems showed an
upregulation in BFCF, followed
by BWCF and BPCF, compared
to the control (Fig. 22 and 23).
Overall, biofloc  treatments
showed better health and
production than conventional
systems.
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pH TAN Nitrite Nitrate TA TSS FV
co 8.40+0.06 | 0.83+0.06 |5.0+0.0 6.0+2.9 230.0+10.0 |22.66+1.5 0.0£0.0
BFCF |8.26+0.12 | 0.13+0.05 |0.13+0.05 | 0.66+0.57 |203+5.70 125.9+11.33 | 11.33£1.15
BFWP |8.20+0.20 | 0.20£0.03 |0.02+0.0 |1.0+0.0 210.0£10.0 | 145.0£5.0 14.0£11.0
BPCF |8.13+0.11 | 0.01+0.0 0.0£0.0 0.0+£0.0 213.0£15.2 | 128.3+5.7 14.3+0.57

* Control (without biofloc — CO), biofloc with CIBAfloc (BFCF), biofloc with CIBAfioc liquid (BFWP), and biofoc with

periphyton and CIBAfloc (BPCF).

Treatments TPC (CFU/104ml) TVC (CFU/ 102ml)
co 7.33+1.15 13.6+1.52
BFCF 26.6+7.63 1.33£0.59
BFWP 63.33+11.01 0.66+0.57
BPCF 57.0+8.8 0.83£0.0
16 4
mCOo m BFCF = BFWP BPCF
14 A
12 4
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24
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S 87
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BPCF

Cathepsin B

Table. 1

Mean value of water
quality parameters.
TAN-Total ammonia
nitrogen; TA-Total
alkalinity; TSS - Total
suspended solids; FV
— Floc volume.

Table. 2

Microbial counts in
Biofloc and Control
system

Fig. 22

Relative expression
of immune genes
proPO, PPAE,
hemocyanin, beta-
glucan binding
protein, sodium
oxide dismutase,
insulin-like growth
factor, cyclophilin
A, and fatty acid-
binding protein in the
hepatopancreas of
P. vannamei reared
in the control and
biofloc system.

Fig. 23

Relative expression
of immune genes
(mean+SE)

of trypsin,
chymotrypsin, and
cathepsin Bin the
hepatopancreas of
P vannamei reared
in the control and
biofloc system.



BRACKISHWATER PRODUCTION SYSTEM

HIGH DENSITY NURSERY REARING OF P. indicus USING
MONOSPECIFIC AND MIXED CULTURE OF COPEFLOC

An experiment optimizing
high-density nursery rearing
of P indicus in indoor FRP
tanks evaluated monospecific
and mixed copepod stocks.
Post larvae were stocked at
10,000 individuals per cubic
meter for 30 days across

various treatments: control,
mono-culture of  Dioithona
rigida,  Evansula  pygmea,

Pseudodiaptornus — annandelel,
and a mixed culture of all three

o
[
L

copepod species. Monospecific
treatments showed improved
growth and survival compared
to the control (Fig. 24 and
Fig. 25). However, the mixed
culture  exhibited  significant
enhancement in both
parameters compared to the
control, surpassing even the
monospecific treatments. This
indicates the potential of mixed
copepod cultures, specifically
comprising

ABW (g)

0.4 A
=
=03
o
<C

0.2

0 m

D. rigida, E. pygmea, and

P annandelei, for optimizing
P indicus nursery rearing.
Further exploration into the
mechanisms  and  broader
applications of this strategy in
aquaculture is recommended.
The findings underscore the
viability of mixed copepod
cultures in  enhancing the
rearing process in indoor FRP
tanks.

Fig. 24

Average body
weight (mean+SE)
of P indicus in
monospecific and

mixed culture of

Control Oithonarigida E.pygmea P.annandelei Mixed copefloc
Treatments
Percentage Survival
120 -
100 A
_ 80 A
2
> .
; 60 4 Fig. 25
X 20 4 Percentage
survival (mean+SE)
20 - of P indicus in
monospecific and
0 - mixed culture of

Control

Oithona rigida  E. pygmea

Treatments

EFFECT OF PLANKTONP®Y* AND POLY"Y> ON HIGH
DENSITY AND LOW-DENSITY SHRIMP FARMING

A shrimp farming dem-
onstration was conducted at
KRC with two different stock-
ing densities 60/m? and 40/
m? respectively. Ponds were
fertilized with Plankton?®s ini-
tially and periodic application of
Plankton®"s was done to sustain

the plankton density. During
the initial months of the culture,
heavy rain caused the salinity to
drop to 2ppt and reduced the
algal bloom in the pond. Higher
transparency resulted in the
development of severe mac-
rophyte bloom, which led to

P. annandelei

Mixed copefloc

reduction in the survival of the
shrimp. At the end of 112 days
culture, the shrimps reached an
average bodyweight of 16.3g
and 17.54g and productivity of
3.73 t/haand 3.37 t/hain the
high-density and low-density
culture, respectively.
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GROWTH AND PRODUCTION CHARACTERISTICS OF P. vannamei
JUVENILES REARED IN FW (TDS<500 PPM) SUPPLEMENTED WITH
POTASSIUM (K*), MAGNESIUM (MG?*), AND CALCIUM (CA?*) IONS IN

VARYING COMBINATIONS

Farming of P vannamei in
freshwater is an emerging area
of interest as shrimp can be
raised further away from the
coast. Poor success rates and
low predictability are major
issues in FW shrimp farming
which needs to be addressed.
A 30-day experiment was
carried out to evaluate the
production characteristics of
P vannamei juveniles (~0.299)
reared in FW (TDS<500 ppm)
supplemented  with varying
combinations of  potassium
(K*),  magnesium  (Mg*),
and calcium (Ca?*) ions. The
aqueous K* and Mg* levels

by a factor of 5 up to three
levels (K*: 10, 15, 20 ppm;
Mg?*: 20, 25, 30 ppm) and
all  possible  combinations
were tested whereas for
Ca%, a single treatment was
tested along with the highest
combination of K* and Mg*
(K:Mg:Ca 0:30:25ppm) (Table
3). Seawater (SW) of 31
ppt was used as the control.
At the end of 30 days, final
mean body weight did not
significantly vary between the
FW treatments, whereas SW
demonstrated significantly
lower final mean weight.
Survival rate followed a linear

levels, whereas a bell-shaped
pattern was observed for
aqueous K* levels (Fig. 26). The
treatment wherein Ca** levels
were raised by 5 ppm along
with highest levels of K* and
Mg?* (K20M30C25) resulted
in significantly higher (p<0.05)
survival rate (81.67%) over
other  treatments  except
SW, K15M25 and K15M30
(69.33-71.67%)  (p>0.05).
The study provides valuable
leads on the requisite
ionic  supplementation  for
commercial farming of P
vannamei in inland regions
using freshwater of TDS<500

were increased sequentially relationship with aqueous Mg?*  ppm.
Treatment TDS pH Hardness | CaH Ca?* Mg?* K+ Na*
(ppm) (ppm) | (ppm) |(ppm) | (ppm) | (ppm) | (ppm)
K10M20 4395 8.47 133.33 50 20.04 20.32 11 154
K15M20 4439 845 12833 50 2004 |19.1 15.4 1156
K20M20 4516 840 |13333 4833 1937 [2073 |20.1 |156.5 Tble. 3
able.
K10M25 4522 839 |14833 4333 |1736 |256 105 |156.5 _
lonic parameters
K15M25 458 843 [151.66 |4833 |19.37 [252 152 |1515 | of different FW
K20M25 4685 840 |15500 |46.66 1870 |2642 |202 |1545 | treatment media
K10M30 | 4706 |847 (16833 |45 1803 |3008 [102 |154 supplemented with
: : : : : : varying combinations
K15M30 479.5 8.45 173.33 4833 [19.37 30.48 15 156 of mineral ions
K20M30 | 491 842 |17166 |4833 |1937 |3008 |207 |157 potassium (K"),
magnesium (Mg?*),

K20M30C25 | 5034 |8.46 |181.66 6166 |24.71 [29.26 208 |1565 | and calcium (Ca’)

90 -

80

70

Survival (%)
(%4 (<2}
1<) S)

I
=)

w
o

o o
O

@‘\ ¥
& O

¢ v

O > > 9 O M)
v V' v v ) >
QQ 0® %Nf,@ QQ QQ ‘9®

¢ v

Treatments

ICAR-CIBA, Chennai | ANNUAL REPORT 2023

Fig. 26

Survival rate of

P. vannamei juveniles
reared in FW
treatment media
supplemented with
varying combinations
of K*, Mg?* and Ca**
at the end of 30
days.

%Y
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EFFECTS OF VARYING MG?*/CA?* RATIOS ON THE
PRODUCTION CHARACTERISTICS OF P. vannamei
REARED IN AMENDED INLAND SALINE GROUNDWATER

Mg?*/Ca?* ratio of inland
saline groundwater is highly
variable and is one of the
principal criteria for selection
of source water for inland
shrimp farming. Inland saline
groundwater is  generally
characterised by a higher
total hardness and the effects
of varying Mg?/Ca?" ratios
on the growth and survival
of P.vannamei in a high total
hardness  environment s
generally lacking. Inland saline
groundwater (Salinity: 10 ppt)
of varying Mg?/Ca?" ratios
viz., 0.5:1,0.75:1, 1:1, 1.25:1,
1.5:1, 1751, 201 and
reconstituted seawater of 10
ppt salinity (Mg?*/Ca?* ratio:

3.4:1) was artificially prepared
(Table 4). The total hardness
of all the treatment media
were approximately 2900 ppm
(Relative hardness of 1.5:1 for
10.0 ppt salinity). P. vannamei
PL (~0.08 g) were reared in
different treatment media in
triplicate at 30 nos./tank for 49
days. At the end of the trial, the
treatment with Mg?*/Ca?* ratio
of 0.5:1 resulted in significantly
lower (p<0.05) survival rate
(4.3%) and final mean body
weight (0.10g). The Mg?*/Ca?*
ratios 0.75:1 and 1:1 resulted
in significantly lower (p<0.05)
survival (15.17 -40%) and
final mean body weight (0.57-
0.72 g) as compared to those

with ratios, 1.25,1.5,1.75 and
2.0:1 (Fig. 27). The final mean
body weight, weight gain (%)
and survival rate of shrimp
reared in inland saline ground
water of Mg*/Ca?* ratios
varying from 1.25:1 to 2:1
and reconstituted seawater did
not vary significantly, although
the ratio of 2:1 and seawater
resulted in numerically higher
growth. The study clearly
indicates that Mg?*/Ca?" ratio
of less than 1.25:7 significantly
affects growth performance
of P vannamei and saline
groundwaters of Mg?/Ca?*
ratio, 1.25:1 and higher can
be used for commercial inland
saline shrimp farming.

Mgz+/
Sample Caz+ pH Total

ID ratio Salinity | hardness

MgZ+/
CaZ+
ratio

Ca?* Mg? Na*

Table. 4
Na*/K*

+
K ratio

Final mean body
weight, survival,

T 0.5:1 10 2900.5

631.28 |3225 0.51 2500

and weight gain (%)
of P vannamei PL

875 |2857

T2 0.75:1 10 2903.0

51412 |394.56 0.76 2530

895 |28.26

reared in amended

T3 11 10 2901.3

429.45 | 44578 1.03 2620

saline groundwater

942 |2781

T4 1.25:1 10 29021

376.56 | 47823 1.26 2680

treatment media

97.8 for varying Mg/Ca

27.40

15 1.50:1 10 2903.0

330.19 |506.72 1.53 2720

ratios at the end of

99.7 | 27.28

T6 1.75:1 10 2901.8

29893 |525.48 1.75 2730

49 days. Different

100.2 superscript letter

27.24

T7 2.00:1 10 29031

269.46 | 543.76 201 2750

1015 | 27.09 within the same

T8 3.4 10 1910.8

115.34 | 395.72 3.43 3020

column indicates a

110.5 | 27.33

1.4 -

1.2 1

0.8

ABW (g)

0.6 -

0.4 -

0.2 A

significant difference.

r 80
r 70
r 60

M= Fig. 27

Final mean body
weight, survival,
and weight gain (%)
of P vannamei PL
reared in amended
saline groundwater
treatment media
for varying Mg/Ca
ratios at the end of

F 40

Survival (%)

r 30

F 20

T1(0.5:1)

T2(0.75:1)  T3(1:1)  T4(1.25:1) T5(1.5:1) T6(L.75:1)  T7(2:1)  SW (3.40:1)

Treatments

mmmm Survival (%) =—e=Final Body Weight

49 days. Different
superscript letter
within the same
column indicates a
significant difference.
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EVALUATION OF MULTI-PHASE-BASED
FARMING OF PENAEID SHRIMP P. vannamei

Nursery integration in the
shrimp farming with two-
phase farming was successfully
demonstrated in the farmer’s
pond for penaeid shrimp P
vannamei. Nursery rearing prior
to growout have advantage
in terms of higher survival
and health, compensatory
growth, resource planning,
and multiple crops in a year.
The experimental trial in the
partnering farm resulted in a

survival rate of 85 to 91% at
a stocking density of 1000 -
2000 no PLs/m®. The average
growth obtained was 600
mg to 1000 mg depending
on stocking density. The ideal
stocking was found to be
1000 to 1500 nos/m?. In pre-
growout, a stocking density of
100 to 500 nos/m? with a final
weight of 5-9 g was observed.
The nursery reared shrimp
executed good compensatory

NURSERY REARING OF Scylla olivacea IN
EARTHEN PONDS FOR CRABLET PRODUCTION

A nursery rearing attempt
was made for orange mud crab
Scylla olivacea at KRC to study
the feasibility of earthen pond-
based  crablet  production.
Scylla olivacea baby crabs
produced in the hatchery with
0.5-1g body weight were
stocked into earthen ponds at
different stocking density viz

Average body weight of mud crab during nursery rearing

10

: |
6

4

-
0

5/m2

5,10 and 15/m? The crabs
were fed twice a day with
minced meat of low-value fish
@ 10% of the bodyweight. At
the end of 80 days culture,
crabs attained a bodyweight
and carapace width of 7-17g
and 34-45mm respectively.
The average survival was
20-30% which  was not

I

all &

10/m2
m20 m40 80

15/m2
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growth in the pre-grow out
and grow-out phase. In the
growout  phase,  shrimps
attained an ABW of 25g-28g
in 40 days withan ADG 0.25 to
0.28 g as compared to 0.20 to
0.22 in conventional farming.
Multi-phase farming approach
resulted in a productivity of
12-15 tonnes/ha as compared
to 6-8 tonnes/hain the case of
conventional farming.

significant among  different
stocking density. The average
bodyweight was higher in 15/
m? stocking density, which may
be aresult of cannibalism. Allthe
treatments exhibited 25-30%
crabs with missing chelipeds
or appendages with bigger size
class crabs contributing the
highest numbers (Fig 28 & 29).

Fig. 28

Body weight
distribution of Scylla
olivacea during
nursery rearing

Fig. 29

Nursery reared Scylla
olivacea — Left (2-3
g, 30 DOC) and
crablet (20-25 g,
80 DOC)
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EFFECT OF CRAB BOX DIMENSIONS ON THE GROWTH
AND MOLTING OF THE MUD CRAB Scylla olivacea

Rearing  of  immature
Scylla olivacea in crab boxes
for 25-30 days for gonad
development (Fattening) is a
farming activity in coastal West
Bengal and Bangladesh. To
analyze the effect of the crab
box dimensions on growth and
molting of mud crab (Scylla
olivacea), two different types
of HDPE crab boxes (Type 1
(LXWXD) 29 X 21.5 X 22.5cm
and Type 2-20 X 18 X 16¢cm)
popular among the farmers
were used. Scylla olivacea of
size 75-85 g, with a carapace
width70-80 mm in  the
intermolt stage was stocked
into the crab boxes (n=10) in
triplicate. The mud crabs were

reared on low-value fish meat
at 10% of the body weight
daily in two meals throughout
60 days of the experiment. The
type 1 box was larger and had
a volume of 14 liters, whereas
the type 2 box was smaller
with a volume of 5.8 liters. The
depth of water level achieved
inside the box while placed on
a raft was the major difference
between the two designs. The
type 1 box had an inside water
depth of 125 cm whereas
the type 2 box had a much
lower water depth of 8cm.
Higher algal biofouling on the
exoskeleton of crabs stocked
in type 2 boxes was a key
observation in the study. At the

end of the experiment, crabs
stocked in the type 1 box had
a significantly higher (P<0.05)
molting population (43.33 +
2.35%) than the type 2 box
(23.33 + 3.33%). However,
the number of days taken for
the 1st molt and body weight
gain  was not significantly
different  (P<0.05) among
the two designs. Significantly
(P<0.05) higher survival was
achieved in the type 1 box than
the type 2 box. The present
study indicated that the mud
crab fattening in larger boxes
with higher water depth is
beneficial for molting and
improved survival (Fig 30&31).

Fig. 30

Crab reared in Type 1
box (Large box)

Fig. 31

Crab reared in type 2
box (Small box)
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SEAWEED CALENDAR FOR CHENGALPATTU DISTRICT

Seaweeds hold immense
potential and are a vital source
of nutrition and have a wide
range of applications including
the Food Industry, Cosmetics,
Medicine, Agriculture, Industrial
Uses, and Biofuel Production.
For expansion of seaweed
farming, understanding
their  distribution  patterns
is crucial for obtaining initial

seedlings for seaweed farming.
One vyear field survey was
conducted from November
2022 to November 2023 and
documented the prevalence
and seasonal variations of
species in the study area it
was observed species viz
Agarophyton  tenustipitatum,
Gracilaria  salicornia, — Ulva
lactuca, Ulva prolifera and

Seaweed awareness program in Pulicat Lake

An awareness program for
brackishwater seaweed farm-
ing has been conducted in
Annamalaicherry village, Pu-
licat Lake on 10th June 2023
organized by the ICAR — CIBA
funded by National Fisheries
Development Board (NFDB),
Hyderabad under PMMSY
Scheme, in collaboration with
M/S Pinnacle Biosciences and
the Department of Fisheries,
Government of Tamil Nadu.

S

This Program provided an im-
portant awareness and the
benefits of seaweed farming
as a livelihood activity among
coastal villagers and fishermen.
Brackishwater seaweed farm-
ing is proposed to take up in 10
villages under this scheme near
Pulicat Lake. More than 100
coastal fisher folks attended
and benefitted from this Pro-
gram. This Program delivered a
huge impact among the farm-
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Ulva intestinalis were found
to be distributed seasonally
in the study area as shown
in Fig. 32. During different
seasons, seaweeds experience
variations in their growth rates,
reproductive cycles, and overall
health. Seasonal distribution of
seaweeds with its respective
water quality is a crucial factor
for seaweed farming.

Fig. 32

Chengalpattu district
seaweed calendar

ers, especially women folks and
accepted the seaweed farming
proposal made by ICAR-CIBA.
A total revenue of X 1,26,000
is expected from 40 rafts of
size 3m x 3m in a cluster per
annum using G. salicornia and
A. tenuistipitatum. The dried
seaweed with 30% moisture
can get a market price of X 20-
25 per Kg.

Fig. 33

Demonstration

of brackishwater
seaweed farming
at Annamalaicheri,
Pulicat Lake
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COMPARATIVE ANALYSIS OF Gracilaria salicornia CULTIVATION
METHODS IN SHRIMP PONDS WITH LOW WATER DEPTH.

G. salicornia cultivation has
been carried out in shrimp
pond following shrimp culture,
using the tube net bag (pouch
method) and the monoline tube
net method. The cultivation
was carried out in a low wa-
ter depth of 30-40 cm with a
salinity of 25 ppt. In the pouch

method, the initial biomass
of 50 g per bunch distributed
across 9 units of 1-meter-long
rope, with a 15 cm distance
between each pouch. In the
monoline tubenet method, G.
salicornia cultivation was car-
ried out with 9 numbers of
1-meter-long tube nets, with

INTEGRATION OF SHRIMP FARMING WITH
BRACKISHWATER WATER SEAWEED

A.) Integration of Penaeus vannamei with Gracillaria salicornia

A research  experiment
at ICAR-CIBA utilized G
salicornia seaweed in a lined
pond, exploring its integration
potential with P vannamei
shrimp farming. P vannamei
post larvae were stocked at 40
individuals/m2 for 41 days. A
floating raft with horizontal and
vertical ropes, initially holding
1.5kg and 0.5kg biomass
(Fig. 35) respectively, was

installed at the pond's centre.
In a control pond without
seaweed, shrimp were stocked
at an equivalent density for
comparison. After 41 days,
the seaweed-integrated pond
harvested 260 kg of shrimp
with an 87% survival rate, while
the control yielded 220 kg with
77% survival (Fig. 36). The
integrated pond also produced
170kg of seaweed biomass

an initial biomass of about 350
g per tube net. Results showed
a consistent growth pattern
throughout the cultivation pe-
riod. On the 45% DOC the bio-
mass has increased to 15 times
in pouch method and 12 times
in monoaline tubenet method
(Fig. 34).

Fig. 34

Gracilaria salicornia

cultivation and
harvesting in
shrimp ponds

(Fig. 37), indicating a fivefold
increase and a productivity
of 3.4 tons per hectare. This
not only showcased enhanced
productivity but alsointroduced
an additional income source for
farmers. The study highlights
the potential benefits of
seaweed-shrimp integration in
aquaculture systems.

Fig. 35

Floating raft with
horizontal and
vertical ropes for
Gracillaria salicornia
culture in shrimp
ponds
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B.) Integration of P. vannamei with Caulerpa racemosa

A similar  study  was
conducted using C. racemose
in 100m? lined ponds over
a 42-day period, resulting
in shrimp productivities
of 45 and 3.4 tons/ha for
the seaweed-integrated and
control  ponds, respectively.
Harvested seaweed biomass
reached 6.8 kilograms in the
seaweed-integrated pond
(Fig. 38), indicating shrimp
consumption of the green

seaweed. Feed Conversion
Ratios (FCR) were 1.52 for
the control pond and 1.47 for
the seaweed-integrated pond,
with slightly higher survival
rates in the seaweed pond at
85% compared to 83.5% in the
control pond (Fig. 39). Notably,
no substantial variation in C.
racemosa biomass occurred
when integrated with
shrimp, as it was consumed
during both juvenile and
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Fig. 36

Mean body weight
of P.vannameiin
seaweed, Gracillaria
salicornia integrated
and control pond

Fig. 37

Harvested biomass
of P vannamei and
G. Salicornia

adult stages. However, a
significant growth difference
(P<0.05) was observed when
integrating edible seaweed,
suggesting potential benefits
of incorporating such species
in shrimp farming practices.
These findings shed light on
the implications of seaweed
integration for shrimp
cultivation.
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SEAWEED FARMING SITE SELECTION IN
CHENGALPATTU DISTRICT USING FAHP.

Seaweeds are valuable re-
sources with rising demand
and limited natural sources,
seaweed farming is being ex-
plored. This study identifies
suitable sites for brackishwater
seaweed farming using FAHP
method. Water samples were
analysed at monthly intervals.
Optimal conditions yield good
growth and high biomass. Sa-

linity ranges from 0-30 ppt
in the study area. Wind speed
in the study area ranges from
2.8 — 4.7 m/s. Moderate wind
speed generates current flow
and provides a healthy ecosys-
tem for seaweed growth, and
high wind speed damages raft
and seaweed seedlings. The
water current in the study area
ranges from 0.10-0.52 m/s.

Fig. 38

Harvested mass of
Caulerpa racemosa

Fig. 39

Mean body weight
of P.vannameiin
seaweed, Caulerpa
racemosa integrated
and control pond

Ideal water current helps in nu-
trient exchange and keeps the
system sustainable. The result
shows 141.56 ha in Chengal-
pattu district is potential for
seaweed farming (Fig. 40). This
model can aid in promoting an
alternative livelihood for coast-
al fisherwomen in India.

Fig. 40

Seaweed farming
potential area map
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Ulva lactuca ABUNDANCE IN MUTTUKADU
LAGOON DURING SUMMER 2023

The spatial distribution
of Ulva lactuca bloom in
Muttukadu was mapped using
Sentinel 2. The bloom exhibited
notable temporal dynamics,
with peak coverage observed
in the last week of May 2023

with a spread area of about
100.05 ha, the bloom intensity
was found to be high till the
last week of June 2023, after
which it gradually declined.
The mineral concentration was
in the order Ca > Na > Mg >
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K > P. Iron (Fe) was observed
to be high compared to
other micronutrients, with a
concentration of 1164.40 mg/
kg. The U. lactuca distribution
and collection is given in (Fig.
41 and 42).

Fig. 41

Ulva lactuca
distribution during
May 2023

Fig. 42

Ulva lactuca harvest
as an additional
livelihood activity for
coastal community
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MAPPING OF UNCULTIVABLE SALT
AFFECTED LANDS IN RAJASTHAN

Soil salinization is a global
environmental issue particularly
in coastal countries, and is
expected to be more intense
in the future due to climate
change scenarios. Mapping of
salt affected lads that are not
suitable for agriculture will pave
the way for alternate use. The
project was carried out to map
the uncultivable salt affected
lands using satellite data in geo

spatial platform. Sentinel 2 B
data of 2022 has been used to
map the salt affected lands and
verified in the field. The existing
aquaculture farms have been
delineated in the selected
seven districts of Rajasthan

namely Sriganganagar,
Hanumangarh,  Pali,  Jalore,
Barmer Jodhpurand Chery,

covering 45 tehsils (Fig. 43).
The uncultivable salt affected

lands as classified by National
Remote Sensing Centre were
mapped, suitable buffer zones
were provided from other
productive land types. The
spatial location and spread of
uncultivable salt affected lands
indicates the opportunities to
develop shrimp aquaculture
with regulatory guidelines.

Fig. 43

Mapping of existing
aquaculture and
uncultivable salt
lands for potential
aquaculture in
Rajasthan

ASSESSMENT OF SOIL CHARACTERISTICS IN SALT AFFECTED LANDS

Field survey was made to
assess the suitability of soil
for aquaculture in inland saline
areas of Rajasthan. The soil
samples (n=51) were collected
from inland saline areas located
in different Tehsils. Soils were
in alkaline range with pH
values ranged from 7.53 to
9.9. About 95% of samples

are non-saline in nature with
electrical conductivity value of
less than 4 dS/m. Most of the
soils were deficient in organic
carbon and available nitrogen,
except for 17.6% soils in the
category of 0.5 to 1% organic
carbon content and 31% in
the category of above 50
mg/100 g available nitrogen.

All the soils were deficient in
available phosphorus content.
As the soils in these areas are
dominant with sand textural
categories, the existing
farms were with polythene
lined ponds (Fig. 44) and it is
suggested for lining the ponds
for brackishwater aguaculture
(BWA) in new areas.
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Fig. 44

Shrimp aquaculture
farm in inland saline
regions of Rajasthan

AUTOMATED DELINEATION OF SALT-AFFECTED LANDS AND THEIR
PROGRESS IN COASTAL INDIA USING GOOGLE EARTH ENGINE AND
MACHINE LEARNING TECHNIQUES

Assessment  of  salt-
affected land (SAL) is still
a major challenging task
worldwide,  especially in
developing  nations.  The
advancement of  remotely
sensed digital satellite images
of different spectral bands has
enabled the assessment of soil
salinity (Fig. 45). Sentinel-2,
Landsat 8, and 5 images of
2020, 2015, and 2009, and
Shuttle Radar Topographical
Mission data of 2014 were
obtained from the Google

Earth Engine data catalog (Fig.
46 and 47). Twenty spectral
indices have been used which
include four vegetation indices,
twelve soil salinity indices, four
topographical  characteristics
and their spectral bands. The
Random Forest model was used
to detect SAL. Of the electrical
conductivity values of samples
collected in the field, 70% of
the soil samples were used
for the model training, and
the remaining 30% were used
for validation. The predicted
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SAL extent identified during
2020 was 134.4 sgkm with
an overall accuracy of 91%.
In 2015, and 2009 the total
SAL were 128.42, and 120.41
sq. km, respectively. The total
SAL has increased by 11.6%
during the study period. The
present study demonstrated
the strength of remote sensing
techniques to assess the SAL,
which will help quantify the
unproductive lands at the state
or national level for reclamation
or other productive use.

Fig. 45

Methodology flow
chart of automated
delineation of SAL
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Fig. 46

Soil salinity
predictors for the
2020 model for
Thoothukudi District,
India

Fig. 47

Soil salinity
prediction of
Thoothukudi District
in 2009, 2015 and
2020
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SUCCESSFUL ON-FARM DEMONSTRATION
AND HARVEST MELA OF P. indicus

I. On-farm demonstration and harvest mela at Utukuru
village, Nellore district in Andhra Pradesh

Broodstock bred indicus
shrimp seeds were given to
shrimp farmers by ICAR -
CIBA to assess its production
potential at farmer’s ponds. The
demonstration was carried out
in 1.7-acre earthen pond with
a stocking density of 23 pieces
per square meter, accounting
160,000 PI. Over a cultivation

period of 98 days, the pond
yielded an impressive total
biomass of 2430 kilograms.
The average body weight
(ABW) of the harvested shrimp
was 21.2 grams with a survival
rate of 72%. The water quality
parameters remained optimal
throughout, with a pH level of
7.7, dissolved oxygen (DO)

levels 5.82 ppm, and minimal
levels of ammonia (0.25 ppm)
and nitrite (0.37 ppm), and a
salinity of 15 ppt. an on-farm
harvest of Indian white shrimp
indicus was held on 10" Dec
23 under the Matsya Sampada
Jagrukta Abhiyan scheme at
Utukuru village, Nellore district
in Andhra Pradesh (Fig. 48).

Fig. 48

Harvest of P, indicus
at Utukuru village,
Nellore district

Il. On-farm demonstration and harvest mela at Payyanur, Kerala

An on-farm harvest of
Indian white shrimp indicus
was held on 14-12-2023
under the Matsya Sampada
Jagrukta Abhiyan scheme at
Kandagali village, Payyanur,
Kannur District in Kerala. The
demonstration of P indicus
farming was carried out in
a 2-acre pond area, with a
stocking of of 240,000 stocked
PLs. The pond’s clay bottom

facilitated the support of a total
biomass of 3330 kilograms,
with an average body weight
of 18.50 grams in 93 days of
farming with cost effective
feed. Throughout the farming
cycle, salinity recorded at 18
ppt, dissolved oxygen levels at
5.59 ppm, and ammonia and
nitrite levels within acceptable
limits of 0.65 ppm and 0.071
ppm, respectively (Fig. 49).

ICAR-CIBA, Chennai |[ANNUAL REPORT 2023

The success of the harvest was
evident with a survival rate
of 76% and a favorable feed
conversion ratio of 1.5:1. To
popularize indian white shrimp
seed production and farming
farming, ICAR-CIBA made
MOU with progressive farmers,
hatchery operatores and stake
holders.



Fig. 49

Harvest of Pindicus
at Payyanur, Kerala
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FIRST-TIME CAPTIVE BREEDING OF GOLD-LINED

SPINE FOOT RABBIT FISH Siganus lineatus IN INDIA

our  basket
of potential  species  for
brackishwater aquaculture
stands as a critical priority,
given the substantial demand
for high-quality fish seed
among farmers. The golden-
lined  spinefoot  rabbitfish,
Siganus lineatus, emerges as
a promising candidate due to
its rapid growth and ability to
thrive across varying salinities.
Against this backdrop, ICAR-
CIBA has made significant
strides in  cultivating  the
broodstock of this species. Our
efforts involved sourcing and
nurturing sub-adults, weighing
between 250 to 500 grams,
from trawl and hook-and-
line fisheries in Kovalam, Tamil

Enhancing

Nadu.  Through  meticulous
captive maturation, broodstock
pairs were successfully induced
with  LHRH for spawning,
marking a groundbreaking
achievement in the nation’s
aquaculture landscape. Notably,
spawning occurred within a
short timeframe of 14 hours
post-hormonal induction, with
fertilized eggs adhering to tank
walls and hatching within 12-
14 hours. These processes
were under optimal conditions
of 28-30 ppt salinity and 27-
29 °C water temperature. The
cycle continued with larval

rearing, initiated with rotifers
sized under 100 um, at a
density of 12-15 individuals
per ml. Supplementing this,
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microalgae marine  Chlorella
sp. was introduced to tanks
at a concentration of 25,000
cells per ml. Key developmental
milestones, such as mouth and
anus opening, were observed
within  58-62 hours post-
hatching. Newly hatched larvae
were 2.57 mm in length and
with a gut length of 747 um.
Yolk sac size measured as 210 x
255 um and oil droplet size was
203 x 216 pum. On the third
day, the mouth was opened
and its diameter measured 172
um. The Yolk sac completely
resorbed on the third day
of post-hatch. Larvae were
reared up to the 7" day, and
standardization of larval rearing
protocol is under progress.

Fig. 1

Siganus lineatus
brooders
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Intraovarian oocytes Male with oozing milt

Sperms cells wet mount stained with Eosin- nigrosine

0 dph Larvae 1 dph Larvae
Fig. 2
Larval development
of Siganus lineatus
2 dph Larvae 4 dph Larvae

INDUCED BREEDING, LARVAL REARING AND SEED PRODUCTION
OF MANGROVE RED SNAPPER AND GREY MULLET

The mangrove red snapper Renowned for its delicious growth characteristics make
(Lutjanus ~ argentimaculatus)  taste and high market demand, it well-suited for cultivation in
holds a pivotal role in this species represents a brackishwater environments.
brackishwater aquaculture due lucrative  opportunity ~ for At the Muttukadu Experimental
to its significant aquacultural aquafarmers. Its adaptability — Station, the broodstock of red
and economic importance. to varying salinities and robust  snapper was carefully nurtured
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within a tank-based system,
with meticulous monitoring of
their development. Quarterly
assessments  focused  on
tracking gonadal maturation
progress, revealing initial signs
of maturity over three years.
Notably, 70% of the mature
population comprised males,
with  females  accounting

for the remaining 30%. The
maturity period extended from
March to October, with an
overall maturity rate of 60%.

Hormone application facilitated
spawning induction, leading
to  spontaneous  spawning
occurring 30 hours post-
induction, followed by larvae
hatching within 16 to 17
hours post-fertilization. Larval
rearing  practices involved
stocking larvae at a density of
5 per L, with the introduction
of rotifers as initial feed after
24 hours, and artemia nauplii
from 15 days post-hatch
(dph). By the 15" day, a
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surviving population of 10,000
larvae was achieved, marking
the beginning of artificial feed
supplementation from 25 dph.
By the 45" day, larvae had
reached a size of one inch. The
hatchery produces seeds that
were supplied to a self-help
group from Kottaikkadu, Tamil
Nadu, for nursery rearing and
after 90 days fish reached a
size of 6-8 inches.

Fig. 3

Hatchery produced
juveniles of
mangrove red
snapper.



The captive breeding and
seed production of grey mullet
(Mugil cephalus) was continued
at our experimental station. The
broodstock was maintained in
two distinct systems: a 100-
ton capacity RCC tank housing
56 individuals ranging from
900 to 1500 grams, and an
earthen pond with a total of
60 individuals. Biopsy analysis

REPRODUCTION, BREEDING & LARVAL REARING

oocytes from the final week
of October to the second
week of December. Notably,
appropriately  sized oocytes
exceeding 500 pm in diameter
were only observed during
the second and third weeks of
November 2023. Throughout
the observation period from
October to December, the
population structure included

15 confirmed mature females.
Additionally, three individuals
with  body weights below
700 grams were identified as
immature.

Three sets of breeding trials
were conducted, resulting in
successful breeding in one
instance. Larvae were reared
up to 15 days post-hatch
(dph) following the successful

revealed the presence of 13 confirmedmature malesand b :
reeding attempt.
Sl.no No fish observed in different months
1 | Stages of maturity 3 13 44
2 | Matured male 6 15 25 Table: 1.
3 | Matured female 44 25 50 Maturity of Mugil -
4 | maturing fishes 3 3 3 S%D:raelsts %zsni;vséd "

To strengthen the
broodstock, mullet brooders
were procured from the farm,
Andhra Pradesh as well as from

the wild. A total of 162 nos
mullets in the size range of 300
g to 2.5 kgs were procured
from various sources and

Fig. 4

Hormone
administration,
stripping, fertilized
eggs and larvae of
Mugil cephalus

transported to the hatchery
successfully with 90% survival
during transportation.
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INFLUENCE OF SALINITY ON EGG BUOYANCY AND

Fig. 5

Collection of

wild Grey Mullet
broodstock,
loading, unloading,
prophylactic
treatment and
releasing in
quarantine tanks.

LARVAL SURVIVAL OF GREY MULLET, Mugil cephalus

To understand the effect
of salinity on egg buoyancy
and larval survival of grey
mullet, the fertilised eggs
were incubated at different
salinity levels (0, 5, 10, 15, 20,
25, 30, 35 and 40 ppt), and
then the buoyancy, hatching
performances, morphological
parameters,  survival  and
growth of larvae until total
absorption of yolk sac were
assayed. Eggs were buoyant
at salinities above 25 ppt while
eggs below this salinity sank.
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The highest hatch rates were
observed for eggs maintained
at 20, 25, 30 and 35 ppt
and were significantly greater
than other lower and higher
salinity  treatments.  There
were significant  differences
in survival rate after 12 h
of hatching between higher
salinity treatments (25, 30,
and 35) and the rest of the
treatments (0, 10, 15, 20 and
40). The data indicated that
25 to 35 ppt was a suitable
salinity range for the survival

-=SAH

of embryos. At hatch, the
mean total lengths of larvae
maintained at 25, 30 and
35 were significantly greater
than larvae at other salinities.
Larvae that hatched at 5 ppt
were deformed, died at hatch,
and were not measured. In
conclusion, the salinity level
should be maintained at 25-35
ppt during embryogenesis and
at 20-35 during early larval
development for this species.

Fig. 6

Observation on larval
hatching rate (HR)
and survival rate
after (SAH) 12 h

of hatching of grey

15 20 25 30
Salinity (ppt)
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40  mullet at different
salinities after
hatching.
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Fig. 7

Normal larvae at
higher salinities and
unhatched eggs and
deformed larvae at
lower salinities (0, 5
and 10 ppt).

SEED PRODUCTION TRIAL FOR GREY MULLET, Mugil cephalus IN GUJARAT

Seed production of
grey mullet, Mugil cephalus
an important candidate
brackishwater finfish species, is
a major challenge globally due
to its short breeding season.
Seed production of grey mullet
was attempted at NGRC in
Navsari. A total of 100 adult
grey mullets (0.61-1.8 kg)
were maintained in cages (4 x
4 x 2 m) @ 20 no.s/cage in an
earthen pond for maturation
and breeding trials. Fish were
fed with 6-7 mm artificial feed
(CP: 47%, lipid: 10%). During
the first week of December,

a total of 19 oozing males
(590-1005 g) and 44 mature
females (870-2010 g) with
oocyte diameter of 442-
562.2 um were obtained during
biopsy sampling. Females with
oocyte diameter 507-550 um
were selected for the induced
breeding. Two sets of brooders
with a sex ratio of 1:3 and
1:4 (Female, 1.15 Kg - 1.45
Kg: Male, 0.61 Kg - 0.79 Kg)
were stocked in to a muslin
cloth hapa (3 x 2 m) installed
in 2000 m? pond (salinity: 28
ppt) . Water showers were
placed above each hapa and

a dose of HCG was given to
male and female (0.5 ml/Kg)
for conditioning. OVAFISH was
injected to female at 0.5 ml/
kg and male at 0.25 ml/kg
after 24 hrs of conditioning.
After 14 hrs of injection, partial
spawning was observed in
one hapa and around 2000
nos of non-fertilized eggs
were released. The partial
spawning obtained through
this methodology provides a
basis for developing a farmer
friendly breeding approach for
the species in future.
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Fig. 8
Grey mullet brooders

used for seed
production trial

Fig. 9

Grey mullet brooders
released in to
pond-based muslin
cloth hapas for seed
production trials

Fig. 10

Tank based breeding
setup of Grey mullet.
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THE CAPTIVE BREEDING OF GOLDLINED SEABREAM Rhabdosargus sarba

Rhabdosargus sarba,
commonly known as
the  Goldlined  seabream,
pOssesses considerable
aquaculture potential owing
to its adaptability to diverse
environmental conditions,
rapid growth rates, and market
desirability for its firm texture
and mild flavour. With its
omnivorous  feeding habits,

the species can utilize various
feed sources, contributing to
cost-effective production. In
pursuit of optimizing larval
rearing protocols and enabling

large-scale seed production
of Goldlined seabream, initial
measures were taken to
enhance and condition the
broodstock. Sub-adults and
adult fishes were collected
from the wild. These fishes
exhibit a size range between
110 and 1200 grams, with
an average weight of 313
grams. The broodstock
comprises 32 females and 46
males, maintaining a ratio of 1
female to 0.4 males. Various
rearing systems, including RCC
tanks, RAS facilities, and small

rectangular PVC cages, are
being utilized to maintain the
broodstock. As an RAS facility
is an important factor in finfish
hatchery to obtain captive
maturation, adedicated RAS has
been established, incorporating
photo-period and temperature
manipulation.  One  breeding
trial was conducted utilizing
HCG hormonal administration,
which resulted in spawning;
however, fertilization did not
occur. Further developments
are being monitored under
captive conditions.

Fig. 11

Goldlined Seabream
Rhabdosargus sarba
brooder

Fig. 12

Dedicated RAS

for captive
maturation of
Goldlined Seabream
Rhabdosargus sarba
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SEED PRODUCTION OF ASIAN SEABASS TO CATER THE DEMAND

Since the inception of
successful breeding of Asian
seabass in 1997, ICAR-CIBA
has been consistently producing
seeds and distributing them to
farmers across the country.
In the current year, eighteen
breeding trials were conducted,
resulting in the spawning of
3.24 million eggs with an
average fertilization rate of
81% and a hatching rate of
82.6%. Of these, 1.6 million
fertilized eggs were provided
to private hatcheries with

technical support from CIBA.
Additionally, 1 lakh seeds
were distributed to farmers
for culture demonstrations in
various locations. The seed
sales generated total revenue
of Rs 4.1 lakh, showcasing
the successful contribution of
ICAR-CIBA in supporting the
aquaculture industry.

To strengthen the
broodstock of seabass, farm-
reared seabass fishes procured
from a farm, in Machilipatnam,
Andhra Pradesh. A total of 25

fishes of average size 3.4 kgs
with a total of 86 kgs biomass
transported  successfully in
1 ton Sintex tanks. 100%
survival was achieved during
transportation. Matured
hatchery-raised seabass
brooders were procured from
Kakinada and a total of 13
fishes in the size range of 8
to 14 kgs (Average 9 kgs)
were transported successfully
in 1-ton tank provided with
oxygen in seawater with 100%
survival.

Fig. 13

Seabass broodstock
procurement and
transportation.

CAPTIVE SEED PRODUCTION OF MILKFISH AND RECRUITMENT
OF NEW BROODSTOCKS IN A BREEDING POOL

In  total, 35 milkfish
broodstock  (Chennai  and
Kakinada stocks) fishes with an
average body weight of 6.6 kg
and a total biomass of 303 kg
are being maintained in three
tanks with 100-ton capacity
each.  Additionally,  twelve
new stocks sourced from the
Chennai coast, with an average
body weight of 4.5 kg and a
total length of 82 cm, have
been maintained for the last

two years and were recruited
this year. Furthermore, a second
line of broodstocks (n=30)
with an average weight of 2.99
kg and a total length of 77 cm
is being maintained in the pond.
The maturation percentages
ranged from 23.5% to0 81.81%.
Maturation was assessed based
on the presence of running milt
and vitellogenic oocytes with
diameters ranging from 450 to
720 pm. Three spawning, one
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from the Chennai population
and two from the Kakinada
population, were observed
between March and September
2023, with the production of
2 lakh fertilized eggs and 1.5
lakh larvae. A total of 17,526
milkfish fry were produced and
distributed among  farmers
and entrepreneurs in Kerala,
Tamil Nadu, and West Bengal,
generating a revenue of Rs.
100,017 from seed sales.
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Milkfish seed distribution 2023
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AUGMENTING THE LIVE FEED CULTURES
FOR BETTER FINFISH LARVAL SURVIVAL

Live feeds are the inevitable
source of nutrition to the

marine and  brackishwater
finfish  larvae during their
critical  development  phase.

The focus of the present study
was on devising an improved
feeding regimen for the larvae
of candidate finfish species
for brackishwater aquaculture
like Mugil cephalus, Lutjanus
argentimaculatus, and Siganus

Jjavus, by enhancing the
nutritional content of live
feeds, particularly copepods

and ciliates. Understanding the
importance of copepods and
ciliates in finfish larval rearing
a specialized facility was
established at the Muttukadu
Experimental ~ Station  to
enhance larval survival rates in
finfish larval rearing. Through
different isolation techniques,

Fig. 14

Milkfish seed
distribution

five copepod species and one
ciliate were successfullyisolated
from  both  brackishwater
and marine  environments,
encompassing three cyclopoid,
one harpacticoid, and one
calanoid species. Identification
of these species was carried out
based on their morphological
characteristics.

Copepods Adult Nauplii
Apocyclops sp Cyclopida 650-910 56-75

Oithona sp Cyclopida 900-1100 70-100
Apocyclops sp Cyclopida 800-1000 60-85
Parvocalanus sp Clanaoida 670-750 55-75

Euterpina sp Herpacticoida 700-850 55-78 Table. 2

Ciliate Adult Different isolates of
copepods and ciliates
Euplotes sp Euplotida 55-72 and their size.

Fig. 15

Copepod species and
ciliate isolated from
brackishwater areas
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The growth of three isolated
copepod species was observed
for 12 days (Parvocalanus sp,
Apocyclops sp and Oithona sp).
The copepods were fed with
Tetraselmis sp on alternate
days. The number of adults,
copepodites and nauplii were
counted daily. The results
showed that Apocyclops sp
has significantly higher growth
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Parvocalanus

mDay1

An experiment was
conducted utilizing Apocyclops
sp toassess its growth potential
under  various  enrichment
media conditions over 12 days
within a copepod culture facility.
The experiment comprised
three treatments: T1, where
copepods were fed Tetraselmis
sp culture on alternate days;
T2, where copepods were fed
40 ppm fish waste hydrolysate
(FWH) on alternate days; and

Nauplii

mDay 2 Day 3 Day 4

rates and shorter generation
times than the other two
species. The results of the
experiments also showed that
it has the shortest average
generation time (5+1 days)
and smallest naupliar stages
(Nauplii 1 is 50-70 microns).
Moreover,  Apocyclops  sp
showed a significantly higher
number of copepod adults

Adults Copepodite Nauplii

Apocyclops

mDay 5 mDay6 mDay7 mDay 8

T3, where copepods

were
fed both Tetraselmis and
FWH (40 ppm) on alternate
days. Results indicated that
the growth, measured by
the number of copepods per
millilitre, ~ was  significantly
higher in the treatment fed
with both Tetraselmis sp and
FWH together on alternate
days compared to the other
treatments.  Following  this,
the treatment fed solely
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mDay9

and nauplii on the 12" day of
the culture compared to the
other two species.  Oithona
sp showed the lowest density
compared to the other two
species. The selected species
were produced on a mass scale
for further experiments (500L
and 1-ton FRP tanks).
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Adults Copepodite Nauplii
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mDay 10 mDay 11 mDay 12

Fig. 16

Growth of different
species of copepods

Fig. 17

Copepod culture
units established at
MES

Tetraselmis sp exhibited the
next highest growth rate,
while the lowest growth was
observed in the treatment fed
solely FWH. These findings
underscore the potential for
enhancing copepod growth
through a combination of
microalgae and FWH, indicating
promising opportunities  for
optimizing copepod  culture
techniques.
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DEVELOPMENT OF BASE POPULATION FOR

SELECTIVE BREEDING ON GROWTH IN PEARLSPOT

Ensuring the availability of
genetically improved seeds
is crucial for sustainable
aquaculture production. Slow
growth is one of the major
hurdles faced by peralspot
farmers. This study aimed to
evaluate the effectiveness of
selective breeding in pearlspot
fishes after one generation of
selection. The  within-family
selection  was  conducted
using five full-sib families
(FO generation) of pearlspot.
Phenotypic data on body
weight for the FO families

were previously recorded over
360 days. An inter-family
crossing experiment resulted
in 11 crosses, with 11 pairs
selected from the five full-
sib families and placed in
separate breeding tanks. Two
pairs  successfully  spawned
during April. The F1 families
were cultured individually in
2m x 3m size meshed cages
and fed with pearlspot fish
feed at 5% of body weight.
The estimated genetic gain
for body weight over 240
days was approximately 8 to

CLOSING THE LIFE CYCLE OF BENGAL YELLOWEFIN
SEABREAM (Acanthopagrus datnia) IN CAPTIVITY

Bengal Yellowfin seabream
(Acanthopagrus datnia) is a
tropical demersal brackishwater
finfish having distribution in the
eastern Indian Ocean countries.
It is an important species in
West Bengal coastal regions
where it is sold for ¥ 300 to
400/kg. Traditional farming
of this fish is being carried out

in the Bheries of West Bengal
by natural auto stocking.
Aquaculture  expansion  of
this species is being hindered
due to the lack of availability
of quality seeds. Hence, the
Kakdwip Research Centre of
ICAR-CIBA strengthened the
broodstock (body weight 100
- 600 g) in its RAS facility

ICAR-CIBA, Chennai
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Fig. 18

Abundance of
copepods in different
media.

9%. These findings indicate
promising progress in selective
breeding efforts for enhancing
the genetic potential of
pearlspot fishes. More stocks
from different geographical
areas will be collected (Kerala,
Gujarat) to evaluate the
growth performance among
different stocks. During the
current year, 3551 numbers of
pearlspot were sold to farmers
and generated a revenue of Rs
32,367/-

and standardized the induced
spawning protocols. It was
observed that adult males and
females with a body weight
>100 g could attain gonadal
maturity in water salinity of 10
— 14 ppt. However, October
onwards a higher salinity is
required for spawning.

Fig. 19

Maturity assessment
in captive broodstock
of A. datnia
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The ambient water salinity
in RAS was slowly increased by
addition of sea water to attain
a final salinity of 26 — 27 ppt.
Females with oocyte diameters
>450 pm were selected for

hormone  induction.  Each
spawning  pair  consisted
of 1 female and 3 males.

The dose of hCG (Human
chorionic gonadotropin) was
standardized to 2000 U/
Kg body weight/female to
achieve repeated spawning 3
- 5 times on consecutive days.
First spawning occurs post
18 — 24 hours of hormone

administration at 18 = 20 °C.
A female with a body weight
of 200 - 300 g can spawn
a total of 1 - 2 lakh eggs.
Fertilization ~ and  hatching
rate were found to be 90 and
95%, respectively in all the
spawning sets. Fertilized eggs
(diameter: 870 - 890 um)
were translucent and pelagic.
Hatching was completed within
18 hours at 18-20 °C. Newly
born hatchlings (Fig. 20) were
in the range of 1.92-1.98 mm
in length. Mouth opening was
observed at 50 hours post-
hatching at 20 °C. Microalgae,

Chlorella salina, was introduced
on 2" day post-hatching
(dph) in larval rearing tanks.
Exogenous  feeding  was
initiated 3 days post-hatching
(dph) with rotifer (Brachionus
plicatilis, 10 = 15 no/ml) which
continued till 19 dph. Artemia
naupli (5 = 7 no/ml) were
offered from 15 dph — 35 dph.
Weaning on microparticulate
formulated feed started on 30
DPH (Table 3). Outdoor nursery
rearing of 30000 nos larvae in
tanks and brackishwater ponds
is in progress.

Microalgae (Chlorella salina)
Rotifer (Brachionus plicatilis)
Feeding
regime Artemia nauplii
microparticulate
feed
Water
change/ 10% 20% 30% 50%
day
Table. 3
Feeding and water
exchange schedule
during indoor larval
rearing of A. datnia
4cells stage Mourula stage Blastula stage Gastrula stage

Pharyngula stage Just hatched

14 dph larvae 18 dph larvae

ICAR-CIBA, Chennai | ANNUAL REPORT 2023

3 dph

7 dph larvae

Fig. 20

Embryonic and larval
development in
A. datnia in captivity

30 dph larvae

School of Bengal
Yellowfin seabream
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CAPTIVE MATURATION AND FIRST-TIME OVULATION IN GREEN
PUFFERFISH (Dichotomyctere fluviatilis) IN CAPTIVITY

The  green  pufferfish
(Dichotomyctere  fluviatilis)
is found in Asian countries
like Sri Lanka, Bangladesh,
Myanmar, and India. It occurs
in Indian Sundarbans where
its habitat includes rivers and
estuaries. It is a euryhaline fish
species having good demand
in the ornamental trade
where it sells for ¥ 30 - 50/
pc. Its reproductive biology in
captivity is unknown. Hence,
43 adults of Green Pufferfish
were maintained in RAS round
the year to strengthen the
broodstock and record the
maturity in captivity.  Milt
expression in males and mature

Adult green puffer broodstock

Female with mature ovary

6 cell stage; 10 hpf

Female with swollen vent

Mature ovary

Segmentaion stage (3 somites)

females was observed from

April onwards in captivity.
The diameter of mature
oocytes ranged from 500

- 600 pm before spawning.
Since intramuscular hormone
administration is difficult due to
the leathery skin and inflating
behavior of fish, the dose
of anaesthesia  (2Phenoxy
Ethanol) was standardized and
optimum dose was found to be
150 ppm. Different hormones
viz. hCG (1000 IU/Kg body
weight), Ovaprim (0.5 ml/
Kg body weight), LHRHa (50
and 100 IUg/kg body weight)
were administered to females
to standardize the hormone

Stage; 1 day 7 h 32 min

4 cell stage; 3 hpf

type and dose in 0, 15 and
30 ppt. A pair was constituted
with1 female and 3 males after
hormonal induction with a
single dose of LHRHa (female:
100 ug/kg body  weight;
male: 50 pg/kg body weight)
spawning  occurred  post
latency period of 24 hours in
30 ppt water salinity. Fertilized
eggs were translucent,
demersal, slightly adhesive, and
contain numerous oil droplets
(Diameter: 730 — 820 pm).
Embryonic development could
be observed up to (heart
beating stage) i.e. till 79 hpf (3
days) (Fig 21).

Expression of Milt in male

Fig. 21

Captive maturation
and embryo
development in
fertilized eggs

of green puffer
(Dichotomyctere
fluviatilis)

Pharyngula stage; 3 day 2 h

ASSESSMENT OF MATURITY IN TADE MULLET (Liza tade) UNDER CAPTIVITY

Quality seed availability for
stocking poses a challenge for
aquaculture expansion of Liza
tade. Its reproductive biology
in captivity has not been
reported  earlier. Sub-adults/
adults (1, 2, and 3 years of
age) of Tade mullet (Liza tade)
were collected and stocked in
earthen ponds to assess the
maturity on captive broodstock

(Fig 22). Maturity assessment
was  performed  through
ovarian biopsy on females with
a sterilized polyethylene (PE)
cannula (diameter: 0.8 mm).
Males were assessed for milt
production upon pressing the
belly. The first occurrence of
oocytes in female fish (+2-
year age group) was observed
in February. Oocyte diameter

increased gradually with a rise
in salinity and temperature. The
highest size (diameter: 559.01
+ 10.19 pm) was observed
during July and late atretic
oocytes were observed during
August month. Milting males (1
year age group) were observed
during the June — July months
(Fig 23).
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Cannulation on female tade mullet

Bulged belly and swollen vent in female

ARTIFICIAL BREEDING OF HILSA (Tenualosa ilisha)

Mature  hilsa  brooders
were collected from Hoogly
river at Godakhali, South
24 Parganas, West Bengal
and artificial breeding was
performed  through  dry

e
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Fig. 22

Broodstock of Tade
mullet (Liza tade) in
pond systems

Milt expression in male tade mullet

Mature testes in male

stripping on boat (Fig. 24).
Male (210-236g) and Female
(400-1200g) ratio was 4:1.
Fertilized eggs (Fig. 25) were
transported in  oxygenated
polythene bag and incubated
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Fig. 23

Monthly maturity
assessment in Tade
mullet (Liza tade)
broodstock

at  24+41.0°C  temperature.
The fertilization and hatching
rates were 95.62+0.44% and
70.30+1.64%,  respectively.
Larvae were hatched out after
the 18-21 hrs of fertilization.

Fig. 24
Dry stripping
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INDOOR LARVAL REARING OF HILSA

Newly hatched larvae were
maintained in 10L capacity
plastic tub. After 3days larvae

were fed with concentrated
marine micro algae @ 0.5
ml/10L and rotifer (Brachionus

Fig. 26

Indoor larval rearing

BROODSTOCK DEVELOPMENT OF HILSA
IN BRACKISHWATER POND SYSTEM

Sub adult hilsa (158.84+
12.50 g/ 22.85+ 0.72 cm)
were collected and stocked in
brackish water pond (0.15ha).
Fish were maintained with
Hilsa™s feed (CP- 36.6% &
EE- 13.1%) and two months
prior to breeding seasons,

specially designed broodstock

feed (CP-42.52+0.03%, EE-
14.47+0.03%) was applied.
In the month of June-July
female Hilsa started maturing
(GSI-1.23) in pond facility (Fig.
27). During October month
gonad  development  was
observed in 80% fish. During
September - October, GSI and

Fig. 25
Fertilized egg

sp.) @ 30 nos./ml. After 6days,
survival rate was found to be
75% (Fig. 26).

Oocyte diameter was found to
be 6.13-9.74 and 559.97-
810.83 um, respectively. GSI
value was found to be highest
(GSI-9.74) during October.
Fecundity was found to be
2,09,085-2,67,211 (fish body
weight 406-551 g) (Fig. 28
and 29).

Fig. 27

Haul of hilsa
broodstock
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Pond reared mature
hilsa dissection

Immature Ovary of pond reared hilsa during July

Primary yolk globule
stage of hilsa

Captive hilsa egg

Ovary of pond reared hilsa during August

Fig. 28

Brood stock
development of hilsa

in pond
Ovary of pond reared hilsa during September Ovary of pond reared hilsa during October P
12.00 -
10.00 -
8.00 -
R 6.00 4
G o
O 400 -
2.00 -
0.00 Fig. 29
July August September October ‘ GSl value of hilsa
. ‘ female broodstock
Captive Female in different months

SEED PRODUCTION AND FARMING DEMONSTRATIONS
WITH INDIAN WHITE SHRIMP, P. indicus

Indian ~ white  shrimp,
Penaeus indicus, has been
identified as a national priority
species  for  domestication
and genetic improvement
programs in India. To evaluate
the reproductive and larval
performance, and generate
a database for the founder
population, wild P indicus
brooders were collected across
different locations in India such
as Puri (Odisha), Kakinada (AP),
Chennai (TN), Kanyakumari

(TN), and Quilon (KR). The
brooders were screened as
per WOAH for all important
pathogens before recruiting
for hatchery production. Three
million seeds were produced in
the year 2023 and distributed
to the farmers of different
locations all across the Indian
coast. The growth potential of
different stocks was evaluated
in the farming demonstration.
Experiments conducted to
evaluate the efficacy of feeding
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on microalgae revealed better
survival during larval rearing.
P indicus larval production was
tried with 2 different feeding
strategies at nauplius and
protozoea of P indicus larval
stages using the Conventional
Larval Rearing system (CLRS)
and Modified Larval Rearing
system (MLRS). In the MLRS
system, major intervention
followed was inoculating the
pure culture of microalgae
in the larval rearing tanks



before stocking the nauplius
VI, followed by exclusive
dependence of microalgae
and minimum water exchange
till Mysis stages, unlike the
use of outdoor microalgae
and supplementary feeding

REPRODUCTION, BREEDING & LARVAL REARING

followed in the conventional
rearing system. The MLRS
system improved 17%
improvement in larval survival
compared with conventional
rearing units. Better control
over water quality parameters,

minimum chance of
contamination through outdoor
algal feeding, and minimum
stress as water exchange
followed at Mysis 3 are the
major factors contributing to
increased survival.

EFFECT OF HORMONAL ADMINISTRATION IN GONAD DEVELOPMENT
AND SPAWNING OF CAPTIVE-REARED P. indicus

Although eyestalk ablation
is the most common induced
maturation technique used in
commercial shrimp hatcheries,
eye stalk ablation leads to
stress, low survival, and
increased moulting in captive-
rearing shrimps. Against
this background, a 21-day
maturation trial was carried
out in indoor maturation units
to explore the potential of
the application of sex steroids
inunablated captive-reared

broodstock  (35-40g)  for
induced maturation. The
treatment groups consist of
eyestalk-ablated brooders
Ablated

100 -

90

80 -

g 70

g 60 -

g 50 -

g 40 -

& 30

20 |

10 -

0 -
moulting

(T1), unablated brooders with
hormone administration (T2),
and unablated control groups
(T3). In hormone-treated
groups, shrimp brooders were
injected with 17-B-estradiol
at 50 pg per brooder. The
broodstocks were fed at 25%
of the body weight six times
per day. Among the treatments,
the highest spawning, 35% was
recorded in the eyestalk ablated
group followed by unablated
(23.5%) while none of the
shrimp in the unablated group
(T3) responded to spawning
(Fig. 30). It was recorded
that 16% of the shrimps in

Unablated+hormone

mating spawning survival-F

MIXED SEX AND MONOSEX TRIAL OF P. indicus

As mating in captivity is one
of the great challenges in the
breeding of closed thelycum
shrimp such as P indicus, the
present study was carried out
to explore the role of communal
and separate rearing methods
on mating and spermatophore
development in shrimp. In this
context, a 60 days trial was
carried out using sub-adult
female and male P indicus
to understand the effect of
male gonad development and

mating in monosex and mixed
sex rearing of P indicus. Sub
adult P indicus (M: 14g; F
18g) stocked in 10 numbers
per cubic meter in 5-ton
outdoor tanks. The salinity and
temperature varied from 26-
30ppt, 29 to 31°C. The light
intensity varied from 235-
450 lux during dawn, 4.2-
245 during dusk and 10500-
72000 lux at noon. The
highest survival was noticed
in monosex males (81.25 +
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M Unablated Control

the unablated control group
recorded 3 or 2™ stage of
gonad development suggesting
the need for a trigger for final
maturation in the indoor units.
Although eyestalk-ablated
brooders recorded the highest
spawning  (35.29%), there
was a reduction in mating
(29.42%) suggesting that
eye stalk ablation can trigger
moulting and thereby reduction
in mating in the captive system.
The study revealed hormone
administration can be explored
as an alternative tool for
induced maturation.

Fig. 30

The percentage of
moultng, matng,
spawning, and
survival of

P indicus
broodstocks
subject to hormonal
administration and

survival-M eyestalk ablation

5.3%), followed by mono sex
females (72.5+0%) while the
lowest survival was noticed in
mixed-sex group (65 +14%).
Among the mixed-sex groups,
58.69% contributed by males
and 41.09% by females (Fig.
31). The males with whitish
sperm (maturing) and milky
white (mature) sperm (%) were
highest in the mixed group,
and 45% of females recorded
mating in the mixed-sex group
at the end of the trial.
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Fig. 31

The percentage
of mating and
spermatophore
development in
P indicus
broodstocks

Survival

White sperm (%)

Milky white (%)

ARTIFICIAL INSEMINATION OF P. indicus

Artificial insemination is a
toolused for controlled breeding
of shrimp and is a prerequisite
for genetic manipulation. In
closed thelycum shrimps such
as P indicus eye stalk ablation
of the mated females (Fig. 32)
results in frequent moulting
and subsequent loss  of
spermatophore, which remain
a major constraint in captivity.
To optimize the artificial

insemination techniques for
successful pairwise breeding

and improved fertility, an
experiment was conducted
using intermoult P indicus

shrimps (20-25g; n-12). The
spermatophore from each male
were collected and artificially
inseminated in the thelycum of
females, and was observed for
a period of 10 days for mating
success, spermatophore
rejection, thelycum blackening,
etc. The study revealed that
by 9th day only 20% of the
female brooders successfully
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monosex and mixed-
sex rearing

Mated

accepted the spermatophore
(Fig. 33 ) while 60% of the
females moulted resulting in
the loss of the spermatophore.
In males, 40% of the brooders
recorded regeneration of the
spermatophore and scanning
electron microscope (SEM)
analysis of sperms from the
regenerated  spermatophore
revealed normal morphometry
(Fig. 34).

Fig. 32

Naturally mated
P indicus

Fig. 33

Artificially
inseminated
P indicus
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MUDCRAB SEED PRODUCTION

Mud crab species of genus
Scylla(S. serrataand S. olivacea)
are the most economically
important farmed species in
India. Hatchery technology
of these species has been
improved using the modified
seed production technology.
The improved seed production
technology by resolving the
basic issues in larval biology
of mud crabs were studied.

During this period five larval
cycles (Fig. 35) were carried
out: Two for S. olivacea and
the remaining for S. serrata. In
the case of S. olivacea 52000
megalopa was produced with
a survival of 25.3% while for
S. serrata 60,000 to 1.6 lakh
of megalopa were produced
with an average survival of
32%. A total of 2000 healthy
crablets were sent to the

Fig. 34

Sperm of P indicus

Kakdwip ~ Research  Centre
of ICAR-CIBA for mud crab
aquaculture.  The successful
breeding and hatchery rearing
not only contribute to the
conservation of natural crab
populations  but also offer
promising opportunities for the
aquaculture industry, promising
higher vyields and economic
benefits for farmers.

Fig. 35
Larval cycle of S. olivacea

SEAWEED-ASSISTED NURSERY REARING TECHNIQUES
ENHANCE SURVIVAL IN MUD CRAB

Natural mud crab
populatons in Indian coastal
waters are declining due to wild
seed collecton for culture as
hatchery produced crablets still

remains insufficient to meet the
farmer’s demand. The nursery
rearing phase from megalopa
to instar is challenging owing
to its cannibalistic behavior. To
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maximize the survival during
the nursery phase, experiments
were conducted in in hapas
using various hideouts such as
seaweed bed (T1), seaweed
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bed + vertical seaweed ropes
(T2) and seaweed bed + black
shade net (T3). The carapace
width and weight of S. serrata
were found to be significantly
similar in all the treatments,
however the survival was
found to be significantly high in

T1 (55%) and T2 (47%). There
was no significant difference
between the treatments in
case of the weight and survival
of S olivacea. The carapace
width was significantly higher in
T1(13.8 mm) compared to T2
(11.65 mm) and T3 (12.85).
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The current study (Fig. 36)
provides valuable data into the
improvement of survival in the
nursery phase of mud crabs
for the future of the mud crab
hatchery industry.

Fig. 36

Growth performance
of mudcrabs,

S. serrate and

S. olivaceain
seaweed based
nursery units
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ENHANCING SURVIVAL AND REDUCING COSTS:
TRANSPORTATION OF MUD CRAB

Transporting crablets
poses significant challenges
due to their high cannibalistic
behaviour and the moulting
process. An experiment was
conducted to evaluate the

feasibility ~ of  transporting
S. olivacea instar stage
crabs  (Tcm in  carapace

width) in a thermocoal box
containing seaweed (Gracillaria
salicornia) and  mangrove

seaweed + mangrove leaves

leaves (Avicennia marina). The
objective was to assess survival
rates and lower transportation
costs. To prevent crablets from
escaping, a dampened cotton
cloth was tightly secured inside
the thermocoal box, which was
provided with minor holes for
ventilation. Results indicated
the highest survival rate
(100%) after 16 hours of travel
when mangrove leaves were

Mangrove leaves alone

exclusively used, compared
to a combination of seaweed
and mangrove leaves (90%).
This packing method (Fig. 37)
holds the potential to decrease
production costs for farmers
while concurrently improving
survival rates, thereby offering
notable advantages for mud
crab aquaculture.

Fig. 37

Mangrove leaves
as packing material
for mudcrab
transportation
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BLACK SOLDIER FLY LARVAL MEAL AS A
REPLACER OF FISH MEAL IN SHRIMP DIETS:

Black Soldier Fly larvae,
commonly known as BSF larvae,
possess a high protein content,
essential amino acids, and
beneficial fatty acids, making
them an ideal candidate for
aquaculture diets. The larvae’s
ability to efficiently convert
organic waste into valuable
biomass further underscores
their potential in contributing to
a circular economy within the
aquaculture sector. To evaluate
the effect of BSF larval meal as
a replacer of fish meal in the
diet of shrimp P vannamei,

EFFECTS OF BLACK SOLDIER FLY MEAL IN THE DIET

four experimental diets were
prepared to contain 0,5,7.5 and
10% BSF larval meal and a 60
days feeding experiment was
conducted using juveniles of
P vannamei (1.15+0.06g). The
results indicated the beneficial
effect of BSF larval meal
inclusion at 7.5% and it can
be considered as the safe level
of inclusion for better weight
gain and FCR. It is interesting
to note that the taste of
shrimp fed with BSF meal
was better than the control.
Lactic acid bacterial count was

OF BLACK TIGER SHRIMP (Penaeus monodon)

Fish meal is the major
ingredient in shrimp feed, its
overconsumption, and limited
availability, — compelled  the
aquaculture feed industry to
search for alternative protein
sources to replace fish meal. In
recent times, insect meal (IM)
has emerged as a sustainable
protein source showing
promising results. It not only
has a high protein content but
is also rich in lipids, vitamins,
and minerals. The composition
of IM closely matches the
dietary requirements of shrimp
and fish, making it a potential
resource as an alternate
ingredient to fish meal in aqua
feeds. Against this backdrop,
a 45-day feeding trial was
conducted to investigate the
effects of black soldier fly (BSF)
larval meal as fish meal replacer
in the diet of tiger shrimp (P
monodon). Five experimental
diets were prepared (isoproteic
380 g kg and isolipidic 100 g
kg™") with varying levels of BSF
meal that included 0% (BSFO),
3% (BSF3), 6% (BSF6), 9%
(BSF9), and 12% (BSF12).
Shrimp post larvae (with an

initial body weight of 0.4 + 0.02
g) were stocked at 30 animals
each, in fiberglass reinforced
plastic (FRP) tank of capacity
100 L which were arranged in
completely randomized design
(CRD) where, each diet was
fed to triplicate groups. At the
end of the feeding trial, there
were no significant differences
in the growth performance
between the groups fed with
BSF3 and the control (BSFO).
The BSF3 group showed the
highest weight gain percentage
(320.12%). Both the control
and BSF3 diet-fed groups
exhibited  similar  average
weight gain (AWG), specific
growth rate (SGR), and daily
weight gain (DWG), with no
significant  differences (p >
0.05). However, the BSF12
group recorded the lowest final
body weight (FBW), weight
gain% (WG%), AWG, SGR,
DWG, and feed intake (FI). Up
to an inclusion level of 9%, the
survival was found to be non
significant (95.57%) (p>0.05).
The activity of chymotrypsin
and  alkaline  phosphatase
was found to be significantly
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significantly  high  p(<0.05)
in  the BSF supplemented
at the level of 50%. Serum
prophenol  oxidase activity,
total heterotrophic bacterial
count and vibrio load in the
qut of P vannamei showed no
significant differences between
treatment and control.  Total
haemocyte was significantly
low (p<0.05) in BSF 10%
supplementation. This finding
suggests the potential BSF
meal for improving the health
of shrimp at7.5%.

higher at BSF9 (716.71 +
15.23) compared to control
(3950 + 042) (p < 0.05).
While, the activity of trypsin
and leucine amino peptidase
increased up to an inclusion
level of 6% (BSF6) in the diet.
The BSF6 group exhibited the
highest serum protein (1.092
+ 0.029), while the highest
glucose (76.71 + 0.67)
and triglycerides (141.90 +
3.21) were found in the BSF3
group.  Serum  triglycerides
and cholesterol levels were
lowest in the BSF12 group. In
conclusion, this study suggests
that BSF larval meal is having
the potential to replace fish
meal in P monodon diets up to
an inclusion level of 6% without
negatively influencing growth
and survival. The optimal
inclusion level of BSF meal for
P monodon diets ranges from
3.73 to 5.13%, as indicated by
broken line regression analysis
of various growth parameters.
Histology of hepatopancreas
has not shown any structural
variations in all the treatments
(hg 1).
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Fig. 1

Histological

sections showing
cross-sections of
hepatopancreas of
Pmonodon fed with
BSFO, BSF3, BSF6,
BSF9, and BSF12,
diets.

POND TESTING OF NEXT GENERATION FEED CONTAINING BSF MEAL

Based on the laboratory
findings a field testing was
carried out to ascertain the
beneficial effect of BSF meal.
A standard diet (control 0%
BSF meal) was tested against
the next generation diet
containing 6.0% BSF meal. The
experiment was curtailed and

emergency harvest was made
on 40" day and the average
body weight was 5.14 and
5.20 g (Fig 2)in control and
treatment group with the
survival of 70.1 and 72.1%
respectively. Due to continuous
rain, mortality started at 40"
day in the control while it
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delayed by three days in the
treatment group indicating a
lead in the improved health of
shrimp fed with BSF meal and
further studies are needed to
explore the functional aspect
of improving the health of
shrimp through BSF meal.
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Fig. 2

A haul of shrimp and
harvested shrimp
fed with BSF meal
containing next
generation feed
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BSF FRASS NUTRITIONAL QUALITY

Nutritional potency of BSF frass as an ingredient

In  search  of  novel
ingredients, hitherto
unexplored, BSF frass has

been identified as one of the
circular ingredients. BSF frass,
is a residual biomass remaining
after bioconversion of organic
.materials by Hermetia illucens
larvae consisting of the excreta
and molt reamings and residual
wastes. To ascertain the

nutritional value, frass sample
was collected and subjected for
chemical analysis. The results
indicated that it contains
23.44% crude protein, 0.56%
ether extract 17.64% crude
fibre and 12.34% total ash.
The results indicated that frass
is having a potential to be
included as one of the circular
and cost-effective ingredients.

EFFECT OF BSF FRASS ON MICROALGAE GROWTH

The BSF (Black soldier
fly) Frass was tested for
the efficiency of enhancing
the microalgae growth in
controlled  conditions.  The
product was fine powdered in a
small mixer grinder and soaked
in water for 10 minutes with
stirring. Then it was filtered
using a sieve (500-micron
mesh). The experiment was
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conducted in two species,
Nannochloropsis oculata and
Chaetoceros gracilis. The dose
of BSF used was 0O, 0.1, 0.2,
0.3,04,05,06,0.7,08,09
and 1 g/L of seawater. At O
g/L chemical media was added
and kept as a control. The
results of the 6-day growth
experiment  showed  that
0.7g/L gave better growth of

Considering its higher ash
content, the sample was
subjected for mineral analysis
and the results indicated that
frass contains ©683.4, 235.2,
2125 mg/kg of iron, zinc
and manganese, respectively.
Heavy metals like lead and
mercury are below detectable
level indicating its safety to use
as feed ingredient.

N. occulata and 0.6g/L gave
better growth of C. gracilis as
compared to other treatments,
except control (Fig 3-4). It is
inferred from the trials that;
the nutrients present in the BSF
frass support the microalgae
growth to an extent without
any chemical media.

0.3 =04 —0.5 =06 —0.7 =08 =0.9 =1
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Fig. 3
Growth of
N. oculata in BSF

frass-supplemented
seawater.

Fig. 4

Evaluation of
microalgae growth

in BSF frass
supplemented media.
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Subsequently, we
attempted an experiment in
outdoor tank systems where
the pond environment was
simulated. The dose of BSF
used was 0, 0.2, 0.4, 0.6, 0.8,
and 1 g/L of seawater. The
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BSF frass dose
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data from the 15 days showed
that the microalgae abundance
was significantly higher in BSF
frass-supplemented tanks as
compared to the control. The
abundance of microalgae was
increased with increasing BSF

dose. The beneficial microalgae
species like Isochrysis galbana,
Tetraselmis sp and Chlorella
sp were dominant in BSF-
supplemented tanks (Fig 5).

M Isochrysis

® Filamentous BGA

Tetraselmis

Chaetoceros

M Chlorella

B Chlorococcum

m helosphera

M Anabena

Fig. 5

M Filamentous green algae

M Navicula

M Prorocentrum

Abundance of
phytoplankton in BSF
frass supplemented
tanks.

W Nitzschia

BSF FRASS AS AN INGREDIENT IN SHRIMP FEED

To study the possibility
of inclusion of BSF frass
meal in the diet of shrimp, P
vannamei, five experimental
diets were prepared to contain
0,2550,75 and 10.0%
frass meal. A 60 days feeding
experiment in juvenile shrimp
with an initial body weight of
0.6g was conducted and the
results inferred that the frass
can be incorporated upto 5.0%

with out affecting growth and
FCR. There was no problem in
feed intake among the dietary
treatments. However, when
frass was included more than
5.0% there was a tendency for
a decreased weight gain and
poor FCR. Hence it is inferred
that there is a scope to include
the frass at 5.0% in the diet of
Pvannamei.

EFFECT OF FRASS INCORPORATION IN
THE DIET OF MILKFISH Chanos chanos

Frass is the by-product of
the larval meal industry and
it includes larval excrement,
exoskeleton sheds and residual
feedingredients. It had a protein
and fat content of 18.82% and
3.65%, respectively. A 60 day
feeding trial was conducted to

evaluate the effect of dietary
levels of frass on growth,
nutrient utilization of Milkfish,
Chanos chanos. Five diets
containing O, 5, 7.5, 10 and
12.5% of frass in diet were fed
to Milkfish (6.77 + 0.16 q).
Weight gain (%) is significantly

SGR FCR

H Control WFRASS5% ®FRASS7.5% M FRASS10% M FRASS 12.5%
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Prophenol oxidase was
significantly p(<0.05) in BSF
supplementation  of  2.5%
and control.  However, PO
significantly  reduced  with
increase in  supplementation
in P vannamei. No significant
difference  in  the  total
heterotrophic and total vibrio
count between treatment and
control.

highest (Fig 6) in fish fed with
5% Frass diet (238.82 +7.87)
whereas lowest weight gain
(%) was observed in fish fed
on 12.5% Frass diet (177.51
+5.21).

Fig. 6

Effect of frass
feeding on SGR, FCR
and PER in Milkfish

PER
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CHINESE POTATO AS AN ALTERNATE ENERGY SOURCE

Chinese potato s
abundantly available in certain
season and if its nutritional
utility in shrimp and fish diets
has not been explored (Fig 7).

Hence this study was planned
in association with CTCRI. The
samples were received from
CTCRIandsubjectedforanalysis
and the results indicated that

this potato contains 84.5%
moisture and crude protein
and ether extract are 11.95%
and 1.56% respectively on dry
matter basis.

Fig. 7

Fresh Chinese potato
samples ready for
drying

EFFECT OF DIETARY SUPPLEMENTATION OF Lactiplantibacillus plantarum
PROBIOTICS AS FUNCTIONAL ADDITIVES IN PACIFIC WHITE SHRIMP

(Penaeus vannamei)

The present study was to
investigate  Lactiplantibacillus
plantarum as functional feed
additives in Penaeus vannamel.
The experiment comprised
of three treatment group,
Group | fed with L. plantarum
probiotic 10" CFU/kg of the
feed (LLP), Group Il fed with L.
plantarum paraprobiotic (DLP)
and Group Il Control (CON) fed
with basal diet without feed
additive, in P vannamei for the
period of 45 days. Whiteleg
shrimp ~ with initial  body
weights of 4.43+0.045 g was
fed with these diets. Growth
of the shrimp fed with LLP
(17.03+£0.42 g) was higher.
The final weight, weight gain,
survival was higher numerically
in the probiotic supplemented
group LLP. Proximate
composition  of post  fed
experimental shrimps showed
crude lipid was significantly
p(<0.05) high in LLP. Total
haemocyte  count  (THC),
small non-granular haemocyte

(SNGH), large non-granular
haemocytes  (LNGH), small
granular  haemocyte (SGH),
large granular haemocyte (LGH)
was  significantly  p(<0.05)
high in the LLP. Percentage
occurrence  of haemocytes
SNGH, LNGH, SGH and LGH of
P vannamei were significantly
high p(<0.05) in LLP. The
hepatopancreatic digestive
enzymes specific activity of
leucine aminopeptidase and
amylase  was  significantly
p(<0.05) high in LLP. Further,
LLP supplemented diet
showed  significantly  high
p(<0.05) total heterotrophic
bacterial count and low total
vibrio count. Regardless of
diet,  Proteobacteria  have
been demonstrated to be the
most prevalent phylum in the
gut microbiome of shrimp.
Tenericutes, Bacteroidetes,
Planctomycetes, and
Verrucomicrobia  were  also
found but were not influenced
by the diet. Rhodobacteraceae
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and Flavobacteriaceae were
beneficial core  microbiome
bacterial signatures observed
predominantly in the LLP
supplemented ~ diet.  The
intestinal  histology  depicts
the villi height, crypt depth
and muscular layer thickness

was  significantly  p(<0.05)
high in LLP (Fig. 8). After 45
days feeding trial, shrimp

were challenged with Vibrio
campbellii 5 x 10* CFU/shrimp
intramuscularly. At the end of
the five days of the challenge
experiment, LLP  recorded
significantly  p(<0.05)  low
cumulative mortality  (30%)
(Fig 9). In addition, LLP dietary
supplementation  significantly
p(<0.05) upregulated the
expression of immune genes
viz., Prophenol oxidase, Super
Oxide Dismutase and Heat
shock protein. Therefore, the
results demonstrated that the
L. plantarum could be used as
functional feed for P. vannamei.
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Intestinal histology
of P.vannamei fed
with functional
feed additive (VH
villi height; CD -
crypt depth; ML

- muscular layer
thickness; LLP - Live
L. plantarum; DLP —
Dead L. plantarum;
CON - Control)
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ENRICHMENT OF COPEPODS FOR BETTERMENT
OF ITS NUTRITIONAL VALUE AS LIVE FEED

A specialized facility for
copepod and ciliate culture was
established to improve larval
survival in finfish larval rearing.
Five copepod species were
isolated from brackishwater
and  marine  ecosystems
using different techniques (3
cyclopoids - Cyc1, Cyc2, Cyc3;
1 harpacticoid; 1 calanoid).
Cyc2, exhibiting the shortest
generation time and fastest

growth rate, was chosen for
further experiments. A 12-
day growth study on Cyc2 in
different enrichment media was
conducted (T1: Tetraselmis
culture on alternate days, T2:
40 ppm fish waste hydrolysate
(FWH) on alternate days, T3:
Both Tetraselmis and FWH
(40 ppm) on alternate days).
Results indicated the highest
growth (copepods per ml) in
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Fig. 9

Challenge test
against V. campbellii
(LLP - Live

L. plantarum; DLP —
Dead L. plantarum;
CON - Control)

the treatment with Tetraselmis
and FWH together, followed
by the treatment with only
Tetraselmis (Fig 11). The
lowest growth occurred in
the FWH-only  treatment,
highlighting the potential to
enhance copepod growth with
a combination of microalgae
and FWH.

Fig. 11

Copepod with
enrichment
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MARINE POLYCHAETE CULTURE

The marine Polychaete
worms, Perineris spp were
collected from the seashore
area of Maraikayar pattinam at
Mandapam. The worms were
packed in earthen pots with
sand substrate and transported
to the CIBA. Perineris spp
was extracted for DNA, and
around 700 bp of cytochrome
¢ oxidase subunit | (COI) genes

were amplified with the help
of primers polyLCO and then
sequenced and identified as
Perineris nuntia (Fig 12). The
sexes are separate in Perineris
nuntia, On attaining maturity,
the head region of a female
turns green and that of the
male white. The matured male
and female worms (60 nos.)
were collected and stocked

in a 1:2 ratio (male and
female) in a 50-litre FRP tank
containing filtered seawater
for spawning with continuous
aeration. The free-swimming
metatrochophore larvae
hatched out, but their survival
was very low, and their further
development as nectosaeta did
not happen.

Fig. 12

Marine Polychaete
worms, Perineris spp
were collected from
the seashore area of
Maraikayar pattinam
at Mandapam

DEVELOPMENT OF GROW-OUT TECHNOLOGY FOR MASS
CULTURE OF SANDY AND MUDDY POLYCHAETE WORMS AND
ASSESSMENT OF THEIR SEASONAL NUTRITIONAL PROFILING

FOR USE IN SHELL FISH AND FIN-FISH HATCHERIES

Forty adults of Onuphis sp.
(14+£0.3cm) when reared in
100 L tanks, produced 2,500
juveniles (6 + 0.2cm & 0.29g)
in 4 months with 90% survival.
Each adult produced around
55 juveniles within 4 months.
The juveniles (6.1+0.1cm,
n=50 (0.20g) were reared in
25L plastic tubs by feeding a

mixture of CIBA shrimp larval
feed no:1, soybean meal, and
fish meal in a 1:1:1 ratio. The
survival rate showed 95%, with
the SGR for a juvenile Onuphis
sp.being 0.41. The size reached
a length of 180 cm with
increased biomass to 33.25g
after 4 months. Around 500
juveniles were mass-reared in
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1000L FRP tanks by feeding
with a diatom, Chaetoceros
calciferons (108CFU/ml) with
a mixture of CIBA shrimp larval
feed as detailed above, which
produced 400 adults (biomass
240g) with 80% survival in
4 months (18+0.2cm) with
SGR was 0.33. The net weight
gained was 0.50g for juveniles.



CAPTIVELY REARED RABBIT FISH (Siganus sp) ON
FUNCTIONAL BROODSTOCK FEED SUCCESSFULLY
RESPONDED WITH INDUCED MATURATION AND SPAWNING

Rabbit fishes present a
potential  for brackishwater
farming, but obtaining
hatchery-produced seeds
remains a challenge. To address
this, we focused on developing
functional feed to support
maturation and seed production
in captivity, considering the
seaweed-eating behaviour

of the species. Our goal was
to optimize amino acid and

total lipid content in the feed,
incorporating plant-based
ingredients  like  seaweeds,
spirulina, and common oil meals.
Fish oil and soy lecithin provided
dietary lipids. Specialized diets
were administered to adult
Siganus javus (n=120) and
Siganus lineatus (n=23) for a
year. In October, both species
exhibited maturation in ovaries
(Fig 13) and testes. Hormonal
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induction was attempted in
CIBA FCD hatchery, leading
to successful spawning and
hatching of Siganus lineatus in
late October 2023. Feeding
continues  with the same
formulation, supplemented
with fresh seaweeds to meet
functional micronutrient
requirements. It is expected
that S. javus also will respond in
the coming season.

Fig. 13

Effect of feeding
functional
broodstock diet on
ovarian development
in rabbit fish
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FISH PROCESSING BYPRODUCTS FROM SURIMI PLANT

Fish processing byproducts
from Surimi Plant located
near Udipi are collected and
analysed for their nutrient
composition. In final  Surimi
product protein is concentrated
and fat and ash are reduced.
Mainly two by products from
the surmi are a protein rich
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and the second one being fat
rich products which are useful
for aqua feed. Presently both
these byproducts are shifted

to  conventional  fishmeal
producing  factory.  Crude
protein content is 71.46,

90.46, 51.32 and 10.56% on
dry matter basis in raw fish,

final (Surimi), fish byproducts
1 and 2, respectively (Fig
14). Fat is a very valuable
product but it contains 40%
moisture due to which its
keeping quality is deteriorating.
Chemical treatment protocols
are in progress to improve their
quality.

Protein

M Surimi Raw Fish

= Surimi byproduct

Fat

M Surimi Final product

M Surimi byproduct (Fat)

Ash
Fig. 14

Nutrient composition
of Surimi and its
byproducts

EFFECT OF SOLID STATE FERMENTATION OF SOYBEAN MEAL
WITH BACILLUS SUBTLIS OR SACCHAROMYCES CEREVISIAE
ON GROWTH AND NUTRIENT UTILIZATION IN P. vannamei

In order to increase its
inclusion level, soybean meal
was fermented with Bacillus
subtlis  or  Saccharomyces
cerevisiae in the pilot scale
fermentor. Experimental diets

350 4
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Control S-25 S-30

were prepared by incorporating
different levels of raw and
fermented  soybean  meal.
Growth trial results indicated
that fermented soybean meal
can be included up to 35%

S-35  S-40  FS-25
Experimental Diets

FS-30
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FS-35

in the grow-out feeds of P
vannamei and fermentation has
improved the growth by 9.5
and 8.7% with Bacillus (Fig 15)
and yeast, respectively.

Fig. 15

Effect of Solid State
Fermentation of
Soybean meal with
Bacillus subtlis on
weight gain (%) in
P vannamei

FS-40
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EFFECT OF DIETARY CRUDE PROTEIN LEVEL ON GROWTH,
NUTRIENT UTILIZATION AND METABOLIC PATHWAYS IN SHRIMP

Shrimp feeds containing five
crude protein levels, viz., 21.8%
(LCP1), 27.0% (LCP2), 37.2%
(CCP), 41.9% (HCP1), and
46.8% (HCP2), were used in
this study, among which 37.2%
was the control group. At the
end of the experiment, shrimp
samples were collected for RNA
sequencing. On average, 58
million reads of RNAseq data
have been generated for each
sample. To find the optimum
crude protein level of the feed
for obtaining maximum weight
gain, broken-line regression
analysis was done with the
data on protein levels in the

813

feed and measured weight gain
(Fig 16). It was observed that
38.51% crude protein level in
the feed resulted maximum
weight gain in the animals.
Venn diagram was plotted to
see shared DEGs among the
individual comparisons made
between control group (CCP)
and treatment groups (Fig 17).
There are around 114 DEGs
common to low crude protein
groups and 31 DEGs common
to high crude protein groups.
Overall, there are 23 DEGs
differentially altered due to
changes in the crude protein
levels compared to control

25 40
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i

group. Enriched KEGG terms
were identified using pathway
enrichment analysis. One of
the notable observations in
enriched KEGG pathways for
low protein groups was down-
regulation of the citrate cycle
and pyruvate cycle (Fig 18).
This suggests impairment of
mitochondrial ~ functions  of
generating energy when the
animal is fed with low protein
feed. The other metabolism
related down-regulated
pathwaysin LCP groups indicate
disturbed cellular  processes
due to insufficient amount of
crude protein in feed.

Fig. 16

Broken-line
regression for crude
protein and weight
gain in P. vannamei
under varying crude
protein levels in feed.

Fig. 17

Venn diagram
showing shared
DEGs between
treatment groups
of different crude
protein levels.
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Fig. 18

Enriched KEGG
pathways for down-
regulated genes in
LCP1 feed group

DIVERSITY OF FUNGI IN THE GUT OF Penaeus vannamei
CULTURED WITH HIGH PROTEIN, LOW PROTEIN AND
AZOLA BASED DIETS IN BRACKISHWATER PONDS

Study on fungal diversity in
the gut of Penaeus vannamei
fed on high protein, low protein
and azola-based diets was
carried out. Shrimp samples
were collected from brackish
water ponds supplemented
with high protein, low protein
and azola based diets at 120"
day of culture before harvest
of the ponds. The shrimps were
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Feed types

High protein

dissected and the gut was
aseptically removed, macerated
in Normal saline solution,
serially diluted and plated on
YPD agar and incubated for
5 days. The colonies were
isolated and identified. The
total viable plate count (TPC)
of fungi revealed that the
low-protein feed administered
group showed higher TPC of

Low protein
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1X10* CFU/ml (Fig 19). A
total of 43 fungi isolates were
identified based on molecular
tools. Parasarocladium breve
and Penicillium osxalicum were
the most abundant species
found in the high protein
feed administered  groups.
Sakaguchia oryzae was most
abundant in the low protein
feed groups (Fig 20& 21).

Fig. 19

Total viable fungal
count in the gut of
P. vannamei fed with

various feed type
Azola
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BROODSTOCK FEED DEVELOPMENT FOR HILSA

Previously developed
broodstock feed of hilsa was
fine-tuned  considering  the
biochemical composition  of
captive hilsa ovary and fully
matured  (running  phase)
wild hilsa ovary. Nutritionally

balanced  formulated  feed
(CP-42.52+0.03% &
EE-14.47+0.03%) was
supplemented  for  brood

stock rearing of hilsa during
September - October.
After feeding of fine-tuned
broodstock feed, it was found
that 90-95% female and 95-
100% male were at different
stage of maturity in brood
stock pond. Amino acid profile
of gonad in captive hilsa was
found to be superior compared
to gonad of wild hilsa. In RAS
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radicina wmmm  Occultifur tropicalis

Relative

abundance fungiin
brackishwater ponds
supplemented with
different diets

ljuhya vitellina

Aspergillus assiutensis

tank facility also broodstock
feed was offered to one and
half year old hisa @ 10%
body weight. In the month of
September, male brood fish
(BW-75g /BL- 17.5 cm) with
mature gonad attained GSI
value of 0.52 and motile sperm
count was 4.6x108/ml (Fig
22).



Broodstock feed

Matured hilsa sperm
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O

Matured testis in RAS reared hilsa

NURSERY FEED DEVELOPMENT FOR HILSA

Six days old hatchlings
were stocked @ 80 nos./m?
in earthen pond (30 sq m).
Ponds were fertilized with
mustard oil cake (100 kg/
ha), Plankton™ (160 L/ha/
week) and fermented rice
bran juice (100L/ha/week)
prior to stocking. Two types
of larval feed ie, Feed-I
(CP- 51.57+0.05%, EE-

13.37+£0.05%): prepared with
ingredients of animal origin and
Feed-II(CP-  49.35+0.17%,
EE-11.14+0.02%): prepared
with ingredients of both animal
& plant origin, were formulated
and feed (200-900 pm) were
prepared for feeding larvae
(Fig 23). Feeds were evaluated
and performance was
compared with commercially
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Fig. 22

Broodstock feed
development and
maturation of hilsa in
captivity

available zooplankton (Calanus

finmarchicus) powder
(CP-37.51+0.25%, EE-
2471+0.48%).  After 90

days growth performance of
fry was 18.07% and 99.71%
higher in pond supplemented
with Feed-I (T1)and Feed-lI
(T2), respectively, compared
to zooplankton powder
supplemented pond (T3).
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Fig. 24

Growth performance
of hilsa larvae
supplemented with
different feed in
pond system

In tank system, after 77 days of rearing, fish attained higher growth in T2
supplemented with Feed-Il in comparison with T1 and T3 (Fig 24 & Table 10).

UPGRADATION OF VALUE ADDED PRODUCT FROM FISH WASTE

Experiment was conducted
for reduction of moisture
content of Plankton™ at
different temperature ie., at
70 and 80° C. It was found
that after 24, 48 and 72
hours of drying at 70 and 80
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°C, moisture (%) reduction of
Plankton™s were 20.73+2.97,
56.83+1.41, 70.80+0.46;
and 25.20+£2.39,63.67+1.67,
72.17+0.92, respectively. To
dry the Plankton™s completely,
it takes 168 h and 120 h,
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respectively at 70 and 80° C
temperature (Fig 25). There
were no significant changes in
the proximate composition (CP,
EE, CF, Ash%) of the product
dried at different temperature
(Fig 26).

Fig. 25

Moisture reduction
at different
temperatures at
different hours

Fig. 26

Effect of
temperature
on proximate
composition of
Plankton 7



NUTRITION AND FEED TECHNOLOGY

EVALUATION OF FISHWASTE VALUE ADDED PRODUCT (HORTI "%5) IN
VEGETABLE PRODUCTION POTENTIAL BENEFIT OF HORTI PLUS IN POTATO
PRODUCTION AND NUTRIENT FORTIFICATION

An experiment was
conducted to evaluate the
effect of Horti” in yield and
quality of potato (Fig 27). Nine
plots, each of 15 sq m area,
were taken for cultivation of
potato. Plots were treated with
three different  treatments,
T1-FYM (1t/ha) along with
Mustard cake (1 t/ha) and
diammonium  phosphate(400
kg/ha); T2- FYM (1t/ha) along
with Mustard cake (0.5 t/ha),
diammonium  phosphate(200

250

200 -

[uny

w

o
I

100 -

Mineral content (ppm)

w

o
I

(o

kg/ha) and Horti”™s (1 t/ha);
and T3- FYM (1t/ha) along
with Mustard cake (1 t/ha)
and Horti™ (1.2 t/ha), during
land  preparation.  Potatoes
were planted @2333 kg/
ha. Al standard agronomic
practices required for potato
cultivation were followed. After
60 days of planting, potatoes
were harvested. It was found
that potato yield was better
when Horti™* was applied in
soil, though differences were

0 FYM+MOC+DAP
B FYM+MOC+DAP+ Horti Plus
W FYM+MOC+HortiPlus

not  statistically
(P>0.05). From nutrient
analysis of potato it was
found that EE and Ash
content of potatoes were
higher in plots received Horti
Plus . Minerals analysis data
revealed that when Horti™
was supplemented potatoes
were enriched with Ca, Mn,
Fe, Cu and Zn element. It can
be concluded that Horti™* can
be applied for fortification of
mineral in potato (Fig 28).

significant

Fig. 27

Potato production
with Horti”* at KRC
farm

Fig. 28

Effect of horti” in
mineral enrichment
of potato
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EXPLORING POTENTIAL BENEFIT OF HORTIPYs
IN VEGETABLE PRODUCTION

Experiment was conducted
to evaluate the effect of
Horti” in yield and quality of
different winter vegetables.
Fourteen plots, each of 20sqm
area, were taken for cultivation
of seven types of vegetables.
Plots were treated with two

25 4
20

15 4

Tons/ha

10 -

treatments, T1-Urea (250
kg/ha)+ SSP (250 kg/ha)+
DAP(500 kg/ha); T2- Urea
(250 kg/ha)+ SSP (250 kg/
ha)+ Horti? (1.5 t/ha) during
land preparation. All standard
agronomic practices required
for vegetable cultivation were

4 Control ®Horti Plus

& & N R
Q & 2 ®
8 R A\ &
) &
& &
& ¥
Vegetables <

followed. After 60 days of
cultivation, vegetables were
harvested. It was found that
yield of every vegetable
was better when Horti”
was applied in soil, however,
nutrient content did not differ
significantly (Fig 29).

Fig. 29

Effect of Horti”*s on
yield of vegetables

EFFECT OF DIETARY VITAMIN E ON GROWTH AND MATURITY
IN SILVER MOONY, Monodactylus argenteus

Insufficient  vitamin  E
in fish feed can negatively
impact gonadal development,
fecundity, and egg hatching.
Vitamin E has been shown to
expedite gonadal development
and enhance egg production.
Thus, our study aimed to
determine the optimal vitamin
E levels necessary to accelerate
gonadal maturation and growth
in silver moony fish. The effects
of different levels of dietary

vitamin E (O, 100, 200, and
300 mg/kg diet) on growth
and maturity were studied in
silver moony for 120 days.
Fish fed the diet containing
200 mg of vitamin E/kg had
the best weight gain and
maturity. Fish fed the control
diet lacking vitamin E began to
exhibit gonad development on
day 90, while those fed diets
containing vitamin E began
to exhibit milting males and

eqgs from day 45 onwards.
Females fed with 200 and 300
mg of vitamin E/kg diet had
a significantly higher number
of milting males and maturing
females compared to other
treatments, and there was no
significant difference between
these two treatments. Thus,
200 mg of vitamin E/kg
diet is the optimum level for
improving maturation in silver
moony.

CIBA MATURATION FEED VS. FROZEN FEED FOR INDIAN WHITE
SHRIMP TO ENHANCE THE GONADAL DEVELOPMENT

To enhance the gonadal

development  of  female
broodstock P indicus (n-
36), the experiment was
conducted  using  eyestalk

ablated and unablated females
with maturation feed. The
experiment consists of four

groups: Eyestalk ablation +
Frozen feed (E. A+FF), Eyestalk
ablation + CIBA maturation
feed (E. A+CIBA), Non-
Eyestalk ablation (FF) + Frozen
feed and non-Eyestalk ablation
+ CIBA maturation feed.
Feeding was at 20% of body
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weight. Following two days
after eyestalk ablation, males
were introduced. In a 12-day
trial, it was observed that 25%
of shrimp without eyestalk
ablation achieved stage 3 and
16.67% reached stage 2 when
fed with CIBA feed.
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GENOTYPING AND VIRULENCE ANALYSIS OF WHITE SPOT SYNDROME VIRUS

With increasing number of
White Spot Syndrome Virus
(WSSV) sequences reported,
WSSV shows high genetic
variability with variable genome
size. The primers based on
Missing Regions Finder (MRF),
have been designed for
genotyping WSSV infected
samples of Penaeus indicus.
P indicus  WSSV-infected
samples were collected from

«=@==CNO2 infection

various locations. WSSV
infected shrimp samples were
further used for identification of
WSSV genotypes. Preliminary
findings revealed presence of
CNO2 type (Chinese) samples
collected from Palayar (6),
Kakinada (5), Kalpakkam (34),
Kovalam  (8), Kanyakumari

(11), Puri (14) and the samples
collected from Pattinapakkam
Kalpakkam

(1), Kakinada (6),

«=@==|N_AP4RU infection

APRIL

e=g@==CN02 infection

AUGUST

«=@==|N_AP4RU infection

ESTIMATING THE DOSE (COPY NUMBER) OF
WSSV IN SHRIMP FOR DISEASE REVERSAL

An experiment was

conductedin Penaeus vannamei

shrimp to study the virulence
pattern of  WSSV. Shrimp
samples were screened for
WOAH listed shrimp pathogens
like WSSV, IHHNV, TSV, YHV,
IMNV, AHPND and EHP. About
315 P vannamei shrimp were
divided into seven different
groups of each comprising 45
shrimps. Of these, six groups
were injected with 10", 107,
10°, 104 10%5 10° copy
number of WSSV virus and one

group was injected with PBS.
The experiment was done in
triplicate. The shrimps were
sacrificed at 6, 24, 48 and 72
h interval and tissue samples
such as haemolymph, gill, and
pleopod were collected. The
total haemocyte count did not
show any change during 6 h
intervals, however significant
change was observed in all
the groups at 24 h. From 48
h onwards the haemocyte
count decreased. The viral
copy number in gill and pleopod
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OCTOBER

(14), Kanyakumari (11),
Puri (3) locations showed
presence of IN_AP4RU (Indian)
isolate (Fig. 1). Further work
is in progress to genotype
WSSV for presence of other
geographical isolates of WSSV
in Indian waters, which would
help to study the molecular
epidemiology of WSSV and to
carry out precise diagnosis and
control of WSSV.

Fig. 1

WSSV genotyping
based on MRF
markers - CNO2 and
IN_AP4RU isolates
detection in P indicus
samples collected
from (A) different
locations and (B)
months

was estimated, the gill from
106 group gave positive
signal from 24 h onwards
indicating that the gill tissue
is most appropriate for WSSV
diagnosis. The experimental
groups inoculated with 107,
10?2 and 10° did not had
mortality, however, 10° group
had mortality from 6 h onwards
which might be due to the
stress in the animal due to the
injection. The histopathological
changes were observed in gill,
pleopod and eye.
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FLOW CYTOMETRY ANALYSIS OF THE IMMUNOLOGICAL RESPONSE OF
WSSV-INFECTED P. indicus SHRIMP

Flow cytometry was used
to analyse the immunological
response of WSSV-infected
P indicus shrimp, exposed to
different temperatures. The
shrimps were acclimatized to
three temperature conditions
of 27°C, 30°C and 33°C and
WSSV challenge experiment
was carried out. The shrimp
samples were collected at
different time points viz,
12 hpi, 24 hpi, and 48 hpi
and used for flow cytometry
analysis for cytoplasmic free
Ca?* concentration, respiratory
burst activity, cell cycle
analysis, apoptosis (Fig. 2),

A.27°C
Control

D. 27°C
WSSV Infected

and phagocytosis. Cytoplasmic
free  Ca?*  concentration
was observed at increased
levels at 48 h across the
three temperature range. An
increased  respiratory  burst
activity was observed at 24 hpi
and 48 hpi at all temperature
points. The infected shrimp
at  33°C showed highest
apoptotic activity at 48 hpi.
The cell cycle experiment using
a flow cytometer revealed all
WSSV-infected samples with
a reduced amount of G1 phase
cells at all time points at 3
temperature points. G2 and S
phase cell percentage increased

B. 30°C

E. 30°C

in all WSSV-infected samples
in all time points. The WSSV
infected  samples  showed
higher percentage of apoptotic
cells when compared to un-
infected samples. The infected
shrimp at 33°C showed highest
apoptotic activity at 48 hpi.
Granulocyte percentage was
higher in all control groups
when compared to infected
groups. Further work is in
progress and the present study
indicates  variations in the
immunological response during
course of WSSV infection in
shrimps exposed to different
temperature conditions.

C.33°C

F.33°C

Fig. 2

Apoptosis analysis by flow
cytometry of P indicus exposed

to different temperatures. Control
shrimps (A) 27°C, (B) 30°C and (C)
33°C and WSSV infected shrimps
(D) 27°C, (E) 30°C and (F) 33°C

PREVALENCE OF Enterocytozoon hepatopenaei (EHP) IN
Penaeus monodon FARMS AND ITS INFECTIVITY

A survey was conducted
in 62 farms to understand
the prevalence of EHP in P
monodon  across  Andhra
Pradesh, Tamil Nadu, West
Bengal, Gujarat and Kerala.

The analysis revealed the
prevalence of 30.6% (19/62
farms) with 94.7% of positive
farms tested only in nested
level (Table 1). The pathogen
was confirmed by sequence
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analyses of spore wall protein
(SWP) gene and submitted to
NCBI (Acc. No. PP216218).
State-wise, farms from
West Bengal had the highest
prevalence of EHP (53.85%;



7/13 farms). Challenge
experiments were conducted
in P monodon and P. vannamei
by oral infections to study
the host response at different
time intervals (7%, 15t 30,
60", and 90" day post-
challenge [dpc]) using light
microscopy,  histopathology,
in  situ hybridisation, PCR,
gPCR,  transcriptomic  and
metagenomic  analyses. In
comparison to P vannamei
(1.5-5.3x10° per ng of DNA),
the EHP load was comparatively

low (5.6-10x10° per ng of
DNA) in P monodon at all
the time points. Challenged
P monodon tested positive
only in the nested level till the
end of experiment, whereas P
vannamei detected with EHP
in the first step PCR from 7'
dpc. Transcriptomic sequencing
analysis at 30" and 60™ dpc
revealed the higher level of
differentially expressed genes
(DEGS) in challenged group at
60" dpc (1169 DEGs: 660 up
& 509 down-regulated) than

30" dpc (565 DEGs: 209 up
& 356 down-regulated) on
comparing with the control
group. Gene ontology and
KEGG (Kyoto Encyclopedia of
Genes and Genomes) pathway
analysis  showed pathways
involved in metabolism (lipid,
nucleotide, carbohydrate),
cellular processes, membrane
transport, and  lysozyme
activity, were enriched. Further
analyses of the samples are in
progress.

[ gtgp Nesﬁed Negative
positive positive
Andhra Pradesh 18 1 4 13 27.8
Tamil Nadu 9 0 2 7 222
West Bengal 13 0 7 6 53.8 Table. 1
Gujarat 13 0 2 11 15.4 P monodon farms in
el 9 0 3 5 233 five states screened
for EHP and the PCR
Total 62 1 18 43 30.6 results
SUSCEPTIBILITY OF CRAB SPECIES TO
Enterocytozoon hepatopenaei (EHP)
Hepatopancreatic acclimatised for 14 days, HP for PCR and gPCR were
microsporidiosis (HPM)  feeding  with  commercial collected in triplicate at
and vibriosis caused by the pellet feed @ 10% body weekly intervals. The water

microsporidian  parasite  EHP
and Vibrio spp., respectively

with  slow  growth, size
variation, white feces
syndrome (WFS) and

mortality are considered to be
important pathogens in shrimp
aquaculture. It is pertinent to
study the multiple interactions
of hosts and pathogens with
therapeutic approaches. Hence,
Multiple-dose challenge and
susceptibility study experiment
was conducted in crab species.
The juveniles of Green crab,
Scylla serrata (Average body
weight [ABW] - 63.2+3.42g;
Internal carapace width [ICW]
— 83.3+23mm) and Red
crab, Scylla olivacea (ABW
- 6207+3.78g; ICW -
81.3+1.8mm), and crablet of S.
olivacea(ABW - 11.97+0.43g;
ICW - 46.0£0.1mm) were

weight (BW), PCR screened
and found negative for all
World Organisation for Animal
Health (WOAH, formerly OIE)
listed pathogens. Crabs were
grouped in triplicates with
respective controls and each
replicate  with 25 animals.
EHP infected Pacific white
shrimp, P. vannamei (ABW -
10.84+0.88g) was brought
from the farmer's pond,
confirmed against EHP SWP
gene by PCR and quantified by
gPCR as 22.31x10° copies g
of hepatopancreas (HP). The
infected HP with gut was fed to
each group for five days while
the control group received
only commercial feed. Samples
such as haemolymph for
haematology and bacteriology,
whole animal in  Davidson’s
fixative for histopathology,
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quality parameters and total
Vibrio count were recorded
throughout the experiment.
PCR analysis of HP of crab
species revealed positive on
7" dpc (Fig. 3). gPCR analysis
of HP revealed that there was
very low level of EHP load with
consistent decrease in load up
to 42" dpc. EHP copies in HP of
crablet S, olivacea was highest
(24.22+9.12x10° copies
g of HP tissue) on 14" dpc
followed by 3.35+3.35x10°
and 2.88+1.39x10% copies
g’ of HP on 28" and 14"
dpc in juvenile S. olivacea and
S. serrata, respectively (Fig.
4). EHP load reaching zero
after 42™ dpc is suggestive of
no establishment and/or no
proliferation of EHP spores in
HP tissues in crab species.



AQUATIC ANIMAL HEALTH MANAGEMENT

Crab species susceptibility to Enterocytozoon
hepatopenaei (EHP) by gPCR assay

30.00
25.00
20.00
15.00
10.00

5.00

0.00

EHP copies in 1g of
hepatopancreatic tissue (x103)

b’ZS "bA

s§

N N X
Q

Fig. 3

Crab species susceptibility to EHP
by PCR assay. M—100bp marker;
1-Shrimp HP EHP | step positive;
2—=Shrimp HP EHP nested positive;
3 & 10—EHP [ step negative
control; 4 & 11—EHP | step positive
control; 5 & 15-EHP nested
negative control; 6 & 16-EHP
nested positive control; 7 to 9-HP
of juvenile S. serrataand S. olivacea,
and crablet S, serrata negative for
EHP; 12 to 14-HP of juvenile S.
serrata and S. olivacea, and crablet
S, serrata positive for EHP.

=@=Control

—9—S. serrata

juvenile

S. olivacea Fig- 4
3 T juvenile Crab species
® —o—S. olivacea susceptibility to EHP
N t@ & & crablet by qPCR assay
> N S
D RSN

No. of days after per os challeging with EHP infected tissue

STUDY ON THE SHRIMP SPECIES VARIATION IN SUSCEPTIBILITY AND
RESISTANCE AGAINST E. hepatopenaei (EHP)

Experience during the field
grow out demonstrations of
Indian white shrimp, P indicus
and  shrimp  aquaculture
farmers’ feedback on the
resistance of this species to E.
hepatopenaei (EHP) drives us to
conduct an experiment under
the controlled environment to
understand the hypothesis. For
this purpose, the juveniles of
three economically important
species of shrimps such as
P indicus (Average body
weight [ABW] - 1.94+0.21g;
Average body length [ABL] -
59.6+0.20mm), P monodon
(ABW - 2.67+0.29g; ABL
-  65.2£0.26mm) and P
vannamei (ABW - 1.48+0.11g;
ABL - 5.81+£0.17mm) were
procured from hatcheries. The

animals  were  acclimatised
for one week feeding with
commercial pellet feed
@ 6% body weight (BW)
and PCR screened for all
WOAH  listed  pathogens.
Multiple-dose challenge and
susceptibility study experiment
was conducted with three
treatments using respective
species and a control in
triplicate, each replicate with
25 animals. EHP infected
hepatopancreas  (HP)  with
gut (22.31x10° copies g of
tissue) was fed to each group
for seven days while the control
group received only commercial
feed. Samples such as
haemolymph for haematology
and  bacteriology,  whole
animal in Davidson's fixative
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for histopathology, and HP for
PCR and gPCR were collected
in triplicate at weekly interval.
The  experimental  animals
were found to be negative for
all WOAH listed pathogens.
Quantitative PCR analysis of
HP collected from different
species of shrimp revealed
that there was significant
difference in EHP load. EHP
copies in HP of P vannamei
was  highest  (64.35x10°
copies g' of HP tissue) on 42
day of experiment followed
by 1.61x10°¢ copies g of HP
in P monodon on 35" day and
the least EHP load in HP of P
indicus was 0.02x10° copies
g of HP tissue (Fig. 5) during
entire 42 days of experiment.
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PATHOGENICITY OF Vibrio parahaemolyticus FROM

Fig. 5

gPCR amplification
plot for EHP plasmid
control and positive
shrimp samples

WHITE FECES SYNDROME (WFS) AFFECTED SHRIMP

White  feces  syndrome
(WFS) has emerged as major
problem in  shrimp culture
worldwide. Compared to earlier
reports of association of EHP
with  WFS, recent reports
associated vibrios and other
bacterial species along with
EHP. Therefore, to understand
the role of bacteria, a series
of eight challenge trials were

conducted  with  bacterial
isolates originated from WFS
ponds and isolates before the
reports of WFS. The analysis
suggests that bacterial isolates
especially V. parahaemolyticus
originated from the WHFS
affected ponds results in
consistent mortality up to 15
to 25% by bath immersion in
shrimp juveniles. ~ However,

other isolates despite showing
symptoms of pathogenesis
such as black spots etc. failed
to produce mortality by
immersion challenge at similar
dose. Overall, the data suggests
a higher level of pathogenicity
by the isolates originated from
WEFS ponds.

PROPHYLACTICS AND THERAPEUTICS AGAINST EHP AND Vibrio spp.

EHP in association with
other opportunistic bacteria
causes severe growth
retardation, WFS and mortality
leading to severe economic
losses in  shrimp farming
nations. The studies on safe
and eco-friendly anti-microbial
therapeutics are very limited.
Hence, an attempt was
made to develop plant based
therapeutics against EHP and
Vibrio spp. Five herbal extracts
were in vitro tested for their
anti-Vibrio activity and three

were found to be effective.
The three extracts were green
synthesised in to nanoparticles

with tissue recognition
ligands to increase their
water solubility, absorption,

bioavailability and longer half-
life. The coupling efficiency was
found to be between 96.36
and 99.64% by multimode
microplate reading. The study
is in progress for nanoparticles
characterisation and in vivo
experiments. In another study,
different  potential  natural
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therapeutics were evaluated
for the treatment and control
of EHP. Different plant based
essential oils and compounds
were evaluated for anti-
microsporidian activity in vitro
by inducing the EHP spore
germination.  Among  eight
essential oils and four active
components, one essential oil
and one active component were
found to completely inhibit the
EHP spore germination (Fig. 6).

Fig. 6

Showing the
complete inhibition
of EHP spore
germination by the
two compounds
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ASSESSMENT OF THE EFFICACY OF SILYMARIN
COMPOUNDS AS HEPATOPROTECTANT IN SHRIMP

AGAINST EHP AND COINFECTION WITH Vibrio spp.

EHP damages the HP
resulting in impaired nutrient
metabolism leading to clinical
signs such as size variation,
growth retardation, secondary
bacterial infections and
mortality.  Hepatoprotectant
such as silymarin compounds
with  cellular  regeneration
capacity was proved to prevent
or reverse the hepatotoxicity in
animals and fishes. Hence the
study was aimed to assess the
efficacy of silymarin as feed
supplementation in prevention
and/or treatment of EHP
infection in shrimp. The ABW
of 1.49g shrimps, P vannamei

were obtained from Muttukadu
Experimental Station.
Shrimps free of WOAH listed
pathogens and E. hepatopenaei
were acclimatized to the
experimental conditions for two
weeks. They were distributed in
ten FRP tanks (200 L) of fifteen
each and fed four times daily
@ 6% BW with commercial
basal diet. The water quality
parameters of salinity of 25+1
ppt and water temperature
ranging from 28 to 30 °C were

monitored  with  continuous
aeration and maintained
with  70% water exchange
in  three days.  Silymarin

Weight gain with silymarine derivative

Different concentration (mg)

0 1

m30DOC m40DOC

supplementation

T-4 I ——

T-3 I ——

T-2 I —

T-1
Control I

2 3 4
Weight of animals (g)

50 DOC

PROPHENOLOXIDASE ACTIVATING PEPTIDASE
INTERACT WITH SPORE WALL PROTEINS OF EHP

Spore wall proteins (SWPs)
of microsporidians  interact
directly with host cells during
infection and play important
roles in host cell adhesion,
ion channels, energy transfer,
signal  transduction,  and
enzymatic  reactions.  The
present study aimed to identify
bio-enzymes (peptidases)
against EHP SWPs to reduce
the infection and spread in the
target organ HP. An in silico
protein-peptidase interaction
study was carried out using
SWPs reported from EHP and

the proteins up-regulated in
EHP- infected P vannamei
from a previously published
study. An up-regulated protein
prophenoloxidase-activating
peptidase  (Accession  no.:
AFW98991.1; UniProt entry:
K7WDM8) was identified. An
Alpha Fold structure of the
peptidase, comprising 462
amino acids, was obtained
from the UniProt database.
Three SWPs and the peptidase
were processed using Protein
Preparation Wizard for protein-
protein docking studies
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derivative was supplemented
in commercial shrimp feed at
required dosages and coated
with soya based binder and
stored in 4 °C. Four treatment
groups |, Il I, IV and a control
group in duplicates were fed
with the experimental feed
supplemented with silymarin at
0.01%, 0.02%, 0.05%, 0.10%
and 0.00% respectively for 20
days. There was no significant
difference in the weight gain
in the treatment and control
group (Fig. 7). The shrimp in all
groups were challenged per os
with E. hepatopenaei and the
experiment is in progress.

Fig. 7

Average body
weight (g) of

P vannamei with
silymarin derivative
supplementation

and optimized by assigning
hydrogen bonds through the
PROPKA package at pH 7.0.
The SWPs were defined as
receptors, while the P vannamei
prophenoloxidase-activating
peptidase was defined as the
ligand. Six sets of protein-
protein  docking, involving
three SWPs each against the
prophenoloxidase-activating
peptidase of P vannamei
and the SWP was performed
in  Schrodinger's  Maestro
interface using Protein-Protein
Docking panel. The selected
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poses exhibiting high potential
energy were used to generate
protein-protein interactions
using PDBSum. The final
protein-peptide complexes
were selected based on high
potential energy, representing
the interaction energy between
the proteins. Notably, the
highest potential energy scores
of 16188.68, 13869.33, and
13548.08 were observed for
the docking of three SWPs to
P vannamei prophenoloxidase-
activating peptidase. To study
the interaction of selected
poses showing high potential
energy resulting from the
protein-protein docking, the

PDBSum tool was used. The
residues of SWP (Accession
no.. QIQ08173.1), such as
THR26, ILE27, TYR72, PHE20,
PHEGS, ILE16, VAL48, TRP23,
TYR42, ILE75, TYR10, and
GLY6; SWP 1 (Accession no.:
AQW38599.1), including
ILE17, HIS20, TRP24, PHE21,
TYR73, LEU1S, THR46,
ILE76, TYR43, GLU12,
TYR11, ASN84, MET83, and
HIS23; and SWP 1 (Accession
no.. UAO74359.1), such as
THRS, HIS9, TRP13, PHESS,
LEU5S1, PHE2, GLY3, LEU7,
PHE10, ILE6, ILE31, THR35,
TYR62, TYR32, and ILEGS, all
exhibited interactions with L.
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vannamei  prophenoloxidase-
activating peptidase. Figure
8 (D, E, F) provides details
on the number of interacting

residues, hydrogen  bonds,
salt bridges, and non-bonded
contacts, along with the

amino acid residues involved
in hydrogen bond interactions
for the selected poses of three
SWPs docked to L. vannamei
prophenoloxidase-activating
peptidase. The interaction of
ProPO-activating  peptidase
and EHP proteins will be
validated in vivo in shrimp
post-challenge with EHP.

Fig. 8
Protein-protein
docking and
interaction of three
spore wall proteins
to the L. vannamei
prophenoloxidase-
activating peptidase.
The docking poses
of L. vannamei
prophenoloxidase-
activating peptidase
with (A) Spore wall
protein (Accession
no.. QIQ08173.1),
(B) Spore wall
protein 1 (Accession
no.. AQW38599.1),
and (C) Spore

wall protein 1
(Accession no.:
UAO74359.1). SWP
and peptidase are
depicted in blue and
pink, respectively.
The interactions

of P vannamei
prophenoloxidase-
activating peptidase
with (D) SWP
(Accession no.:
QIQ08173.1), (E)
SWP 1 (Accession
no.. AQW38599.1),
and (F) SWP 1
(Accession no.:
UAO74359.1). The
lines between any
two residues indicate
salt bridges (red),
hydrogen bonds
(blue), and non-
bonded contacts
(orange)
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FIELD EVALUATION OF E. hepatopenaei (EHP)
THERAPEUTIC CIBA EHP CURA |

E.  hepatopenaei  (EHP),
the shrimp microsporidian, has
been a serious threat to the
shrimp aquaculture industry
in recent years. EHP infection
does not cause mass mortality
but inflicts severe economic
losses by causing reduced
feed conversion and stunted
growth. The annual economic
loss due to EHP in Indian shrimp
farms was estimated to be
about RS 3977 crores. The
studies on the therapeutics of
EHP are very limited. ICAR-

CIBA developed ‘CIBA EHP cura
I for the treatment and control
of EHP. ‘CIBA EHP cura I' is a
combination of natural product
and nutritional supplements
which significantly reduced the
EHP load and improved the
shrimp immunity and growth
in both the lab and initial field
studies. Field evaluation of CIBA
EHP cura | has been initiated in
shrimp farms of Nagapattinam,
Thiruvallur districts of Tamil
Nadu, Bapatla and Bhimavaram
districts of Andhra Pradesh

and Navsari district of Gujarat.
Around 1500 liters of CIBA
EHP cura | have been used
for the field evaluation and a
revenue of Rs 7,47,450 has
been generated. Also, two
MoUs has been signed with
Meenam aqua needs, Chennai
and Sai Aqua, Bapatla for large
scale field validation of ‘CIBA
EHP cura I' in Andhra Pradesh
(Fig. 9). The data collection
is in progress and need to be
analysed.

Fig. 9

Field evaluation of
CIBAEHP curall
and MoUs signed
with Meenam aqua
needs, Chennai and
Sai Aqua, Bapatla
for large scale field
validation of ‘CIBA
EHP cura I"in Andhra
Pradesh
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APPLICATION OF GENE EDITING TECHNOLOGIES
(CRISPR/CAS) FOR DISEASE DIAGNOSIS

The White Spot Syndrome
Virus (WSSV) TATA box binding
protein gene was targeted
for primer design in order
to conduct the recombinase

polymerase amplification
(RPA) assay. The RPA-based
isothermal amplification

method was standardized. The
WSSV TATA box targeting gene
was successfully cloned and the
copy number was normalized,
serving as a template for the
CRISPR/Cas12  assay. The

clones were verified through
sequencing, and a standard
curve of WSSV was established

using  quantitative  reverse
transcription polymerase
chain  reaction (gRT-PCR).
Subsequently, in vitro

transcription was conducted,
and the amplified region of
interest was detected using

CRISPR/Cas1 2a. Further,
specificity check was
performed to ensure that

there was no cross-reactivity

with other pathogens such
as E. hepatopenaei  and
Infectious Myonecrosis Virus
(IMNV). The Trans-cleavage
activity of CRISPR/Cas12a
was standardized using a
FAM-BHQ1-labeled  reporter
assay (Fig. 10). Currently,
ongoing work involves further
standardization of sensitivity of
the assay and development of
field-applicable point-of-care
diagnostics.

Fig. 10

Amplification plot of
FAM-BHQ1-labeled
reporter assay

DEVELOPMENT OF POINT OF CARE DIAGNOSTICS FOR THE
DETECTION OF MAJOR SHRIMP PATHOGENS WSSV AND EHP

For the  development
of EHP lateral flow immune
assay, EHP Spores were
purified from EHP infected
shrimp HP.  The complete
sequence of EHP SWP gene
has been amplified. The spore
wall protein has been cloned

into pGEX-6P-1 by infusion
cloning method. The SWP was
expressed in BL21 bacterial
strain. The expressed protein
was extracted and purified. The
purified recombinant SWP was
concentrated and used for the
polyclonal antibody production.

Around 750 mg of purified
recombinant SWP mixed with
Freund's complete adjuvant had
been injected into the rabbit
(2.5 Kg) for raising polyclonal
antibody against EHP.

DEVELOPMENT OF MULTIPLEX LAMP ASSAY FOR WSSV AND EHP

WSSV and EHP, are the
most important cause of
severe economic loss to the
present global aquaculture
sector. Early and rapid
detection of pathogens s
very much necessary to
mitigate the impact of disease
outbreak. In this context ICAR-
CIBA developed a multiplex

LAMP for the simultaneous
detection of EHP and WSSV.
LAMP  primers had been
designed using VP28 region
for WSSV detection and spore
wall protein region for EHP
detection. This multiplex LAMP
is a closed tube LAMP and did
not cause cross contamination.
This multiplex LAMP has been
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performed in a simple dry bath
and did not need any expensive
equipment.  This  multiplex
LAMP can detect both WSSV
and EHP up to 10 copies in
45 minutes (Fig 11). Further
clinical validation and lateral
flow strip based detection need
to be developed.
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Fig. 11

Gel electrophoresis
and visual detection
of serially diluted
WSSV DNA (A),
EHP DNA (B),
LAMP amplicons.
M- Marker, NC-
Negative control

DEVELOPMENT OF RECOMBINANT MICROALGAE EXPRESSING
NERVOUS NECROSIS VIRUS CAPSID PROTEIN FOR
VACCINATING FINFISH AGAINST VIRAL NERVOUS NECROSIS

Chlamydomonas reinhardti,
strain TN72, plasmids pSRSapl
and pASapl were procured from
the University of Minnesota,
USA. pChlamy_4 plasmid and
codon-optimized NNV were
procured commercially. Primers
with restriction sites were
designed to amplify the codon-
optimized NNV capsid protein
gene. The PCR product and the
vectors were double digested

with restriction enzymes Sapl
and Sphl-HF (Fig. 12). The
double-digested plasmids
and the PCR products were
ligated and transformed into
E. coli DH5a competent cells
by heat shock method. Positive
colonies were screened by
colony PCR. The recombinant
plasmid was isolated from
PCR-positive  colonies  and
sequenced  using  primers

paRSap]

1

.

3-

d= pASapl
5

6

7

1- pSRSap 1*
2- pSRSap 1% *
13-

& pASapl *
T- pASapl = *

8- pASapl * + Co-Opi Gene
5= pASapl * * + Co-Opt Gene

(™ 12 Mins Degestion)
(* ™ 30 Mms Digestion)

designed on the plasmid. The
sequence results revealed that
the full-length capsid protein
gene has been cloned in the
vectors. Upon digestion with
Kpnl (Fig. 13) the recombinant
plasmid containing the insert
gave bands of the expected
size indicating the presence of
the insert in the recombinant
plasmid.

& B o« 100 bp plos nusrker
PSRSap Negatrve Control
PpASapl Negative Control

pChlany 4
Chlamy 4 Megative Control

Fig. 12

Colony PCR for
transformed DH5a
cells.

pSRSap 1* + Co-Op Gexie
4- pSRSap 1* * + Co-Opt Gene
5+ 1 kb plus Marker

Fig. 13

Agarose gel
electrophoresis

of recombinant
plasmids with and
without insert
digested with the
restriction enzyme
Kpnl
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CHARACTERIZING AND DEVELOPING THE INDIGENOUS FISH CELL LINES TO
PROVE STEMNESS AND PROLIFERATION IN SEAFOOD CELL CULTURE

Asian seabass fingerlings
of size 20 g were procured
from fish hatchery at MES,
Muttukadu. Muscle tissue was
collected aseptically and minced
with a sterile scalpel. The cells
and tissues were washed with
an L-15 medium containing
antibiotics. The primary explant
culture of muscle was grown in
L-15 medium supplemented

with 20% FBS in 25 cm?2 flasks.
The explant culture of muscle
tissues could be established
into a fibroblastic monolayer
in three weeks with 100%
confluency. The muscle cells
were sub-cultured 10 times
at regular intervals with a split
ratio of 1:3 during the log phase
with uniform culture conditions.
Two flasks of cells were handed
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over to Neatmeatt Biotech Pvt.
Ltd. as part of the MoU signed
with them after signing the
material transfer agreement.
The cell growth slowed down
subsequently and fresh primary
culture from muscle tissue
from Asian seabass has been
initiated (Fig. 14).

Fig. 14

Asian seabass muscle
explant culture at 10
days (A) and muscle

cells at 7" passage

®)
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DEVELOPMENT OF PROBIOTICS AND IMMUNOSTIMULANTS FOR SHRIMP

Microbial
isolated
environment

strains
from natural

and  culture
systems and screened for
potential bioremediation
properties. Initially the isolates
were screened for their ability to
produce extracellular enzymes
which helps in improvement of
food assimilation and immunity
in addition to fight against the
pathogenic microbes. Fifteen of
the 34 isolates demonstrated
amylase (starch), protease
(gelatin and skim milk) and
lipase (tributyrin and tween

were

80) activities.

Further to evaluate the
bioremediation potential the
growth performance of the
bacterial strains were assessed
in sulphur oxidising bacteria
(SOB) medium (Thiobacillus
agar medium). Time kinetics
of the bacterial growth was
analysed to understand growth
potential and toxic metabolite
utilisation capability of the
selected  bacterial  strains.
The strains PB1, PB3, PB20,
PB23, PB5, PB8, PB10-PB13,
PB17, PB19-27, LPB1-

EVALUATION OF Streptomyces griseorubens AND
Bacillus pumilus FOR PROBIOTIC POTENTIAL

To develop a suitable
probiotic bacterium for shrimp
culture, bacterial isolates were
screened  for  antagonistic
activity against  pathogens.
The two bacterial isolates
Streptomyces  griseorubens
and Bacillus  pumilus  were
found to have antagonistic
effect against Vibrio campbellii
and Bacillus pumilus also have
antagonistic  effect  against
Vibrio. mimicus & Edwardsiella

tarda. A bioassay experiment
was conducted to evaluate the
immunomodulatory properties
of the isolated bacteria in P
vannamei. The shrimps were
fed with formulated feed
supplemented with probiotic
bacteria along with a control
feed without probiotics for 20
days. Gene expression study
of hepatopancreas tissues
collected on 20" day showed
that the Prophenol oxidase

LPB3 were resulted positive
growth in Thiobacillus agar
medium. Studies to evaluate
the efficiency in utilisation
of ammonia and nitrite
were assessed using media
containing 10 ppm of ammonia
and nitrite. The ammonia and
nitrite tolerating isolates were
tested for utilisation kinetics
for 24h period. PB 6 and PB 7
probiotic strains were efficient
in ammonia utilisation while
PB4, PB6, PB7, PB16, and
PB20 were efficient in utilising
nitrite.

gene (PoPO), Beta-glucan
binding protein (BGBP) gene,
and hemocyanin (Hc) genes
were upregulated in shrimps
administered  with  Bacillus
pumilus (Fig. 15). The results
indicated  immunostimulatory
and antagonistic activity of
Bacillus pumilus and can be
used as promising candidate
probiotic bacteria.

Fig. 15

Relative expression
of immune genes
after administration
of Streptomyces
griseorubens and
Bacillus pumilus
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EVALUATION OF Bacillus sp. AS A PROBIOTIC CONTROLLING
BACTERIAL LOAD UNDER POND CONDITIONS

An experiment was
conducted to evaluate the
probiotic potential of Bacillus sp.
under pond conditions. Bacillus
sp. was mass cultured in the
laboratory and then brewing
was conducted outdoors using
pond water (30 L), Rice bran
(30 q), left over shrimp feed
(210 g) and wheat flour(30g).
Around 4x10° cfu/ml cells
were brewed for 48 hours and
after brewing the cell count

Vibrio in water

was 3x10° cfu/ml cells. The
brewed probiotic was added at
arate of 100 L/haat aninterval
of 15 days. Every 15 days
samples were collected and
microbial analysis was carried
out. The results showed that in
sediment, on 45 DOC onwards
total Vibrio count increased in
control and it was below that
of control in probiotice treated
ponds. There was an increase
in Bacillus count in test ponds

Bacillus in water

-~ Control
= Test

Bacillus in sdiment

~e- Control
Test

-

when compared to control. The
total plate count was showing
a similar trend in both test and
control with a slight increase
in test from 60 DOC onwards.
Similarly, in water total Vibrio
count was higher in control
than test during the culture
period. The total Bacillus count
was higher in test than control
through out the culture period
(Fig. 16).

-e- Control
= Test

Vibrio in sediment

1x106
8x10%

o 6x108

full

© 4x108

2x108

-e- Control
-= Test

Fig. 16

Total bacterial count
of various beneficial
Bacillus and Vibrio in
the pond water and
sediment

DEVELOPMENT OF SPECIES-SPECIFIC QUANTITATIVE
REAL TIME PCR FOR IMPORTANT Vibrio SPECIES

Harveyi clade constitute
a group of thirteen closely
related species of Vibrios
namely V. harveyi, V. campbelli,
V. parahaemolyticus, V.
alginolyticus, V. owensii, V.
rotiferianus, V. natriegens,
V. jasicida, V. diabolicus, V.
aquamarius, V. sagamiensis, V.
azureus and V. mytili. Many of
these species are pathogen of
great importance in shrimp and
finfishes. However, due to close
genetic makeup and similar

phenotypic characteristics,
mis-identification is  very
common. Therefore, to

understand their pathogenesis
and develop diagnostic markers
whole  genome  sequences

of these thirteen species
comprising 2244 isolates were
analysed. The analysis suggests
that V. harveyi often get
misidentified with V. campbelii,
V. owensii and V. jasicida;
and V. alginolyticus from V.
diabolicus and V. aquamarius;
V. parahaemolyticus from V.
alginolyticus. Keeping these
in mind, all these genomes
were differentially  analysed
and novel diagnostic markers
were identified (Fig. 17).
Earlier, real time PCR for four
species viz, V. harvey, V.
campbellii, V. owensii, and V.
rotiferianus were developed.
Their  analytical  sensitivity
and specificity were 100%.
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To examine their diagnostic
specificity, more than 100
field samples including samples
from hatcheries and white fecal
syndrome affected HP and
fecal samples were examined.
Sanger  sequencing  were
carried out for amplicon using
these real time PCR primers
for 20 random field samples
and indicated 100% diagnostic
specificity. To further boost
the  diagnostic  capability,
quantitative real time PCR
for V. parahaemolyticus has
been developed and is being
evaluated for quantification
of pathogen from white fecal
syndrome  affected  shrimp
samples.
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No. of diagnostic genes
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0
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*' Qs & R Species wise number
A.Q% of diagnostic
markers identified
among Vibrio spp
MAPPING OF VIRULENCE FACTORS AMONG
VIBRIOS OF AQUACULTURE IMPORTANCE
Harveyi clade constitute 18). The analysis revealed be easily transferred between
a group of thirteen closely that T1SS, T2SS, T3SS, T4SS, the isolates. Though, it was
related species of Vibrios T5SS and T6SS are present present in most of the species,
namely V. harveyi, V. campbelli, among different species. As a V. harveyi, V. owensii and V.
% parahaemolyticus, V. rule type I and type Il secretion  rotiferianus had the maximum%
alginolyticus, V. owensii, V. system is present in most of isolates  with  conjugative
rotiferianus, V. natriegens, the isolates. However, type lll  plasmid (Fig. 19). All most

V. Jjasicida, V. diabolicus, V.
aquamarius, V. sagamiensis, V.
azureus and V. mytili. Very little
understanding exists  about
virulence of these pathogens.
Therefore, under the present
study virulence factors with
respect to secretion systems,
conjugative  plasmids  and
prophage  elements  were
mapped in these species (Fig.

General function prediction only

Secondary metabolites biosynthesis, transport, and catabolism
Inorganic ion transport and metabolism

Lipid transport and metabolism

Coenzyme transport and metabolism

Carbohydrate transport and metabolism

Nucleotide transport and metabolism

Amino acid transport and metabolism

Energy production and conversion

Replication, recombination and repair

Translation, ribosomal structure and biogenesis

Function unknown

secretion system (T3SS) and
T5SS has species wise variation
with restricted presence in few
species. The T6SS was present
in all the species except in V.
natrigens. Conjugative plasmid
is one of the key factors which
influence the emgergence of
new pathogens and transfer
of virulence factors and
antimicrobial resistance as it can

Transcription

Chromatin structure and dynamics | 1

RNA processing and modification | 1

Defense mechanisms
Intracellular trafficking, secretion, and vesicular transport
Signal transduction mechanisms

st-translational modification, protein turnover, and chaperones

Cell wall/membrane/envelope biogenesis
Cell cycle control, cell division, chromosome partitioning

Cell motility
288

1/3rd of the isolates within V.
harveyi possessed conjugative
plasmids which is quite sizeable
as 56 isolates were under
analysis. In comparison, less
than 10% isolates within V.
campbellii, V. parahaemolyticus
and V. alginolyticus possessed
conjugative plasmids.

Fig. 18

400

600
Number of genes

‘ Characterisation of
800 genes within Vibrio
harveyi SB1
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Conjugative plasmids
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A FIRST REPORT ON MORTALITIES ASSOCIATED WITH
POLYOPISTHOCOTYLEAN MONOGENEAN, Polylabris sp. (FAMILY:
MICROCOTYLIDAE) IN CAPTIVE STOCK OF Siganus javus

Monogeneans are parasitic
flukes in aquatic animals with
high host specificity. Recurrent
mortalities in wild collected
Java rabbit fishes (600 q)
were investigated. Infested
fish appeared with eroded
skin and pale gills (Fig. 20).
The examination revealed the
presence of white thread like
flukes, approximately 100-
200 worms per fish affecting
gills and are oviparous. Worms
were microscopically examined,
length and width wererecorded.
Total length of the adult worms

vary from 2.1 mm to 2.9 mm
and width ranged from 0.30
mm to 0.49 mm, the length of
polyopisthohaptor ranged from
0.17 mm to 0.83 mm with a
16 -24 pairs of clamps (~50
um) varied with maturity of the
worms, the size of the pre-oral
suckers were 0.08 mmx0.05
mm. Eggs were appeared
spindle shaped, entangled in
thread like extensions from
the ends. Infested fishes
were given freshwater bath
treatment for 30 min to 1 h
under aeration consecutively
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for 4-5 days, fish were
recovered and no mortalities
recorded post-treatment.
Morphological  identification
(Fig. 21) has shown their
close morphological similarity
to polyopisthocotyledon of F.
Microcotylidae, Polylabris sp.
reported from Siganus javus
from Visakhapatanam coast
of India and the molecular
characterisation of 28S rRNA
gene of the monogenean
revealed its 99.67% identity to
P.mamaevi from Gulf of Oman,
Arabian sea (Fig. 22).

Fig. 20

Polylabris sp. infested
Rabbit fish, Siganus
Jjavus

Fig. 21

A. B. Polylabris sp.,
C. Egg mass of the
Polylabris sp.
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Polynemicola sp. SC-2018(MH700265.1)
—9Heteromicrocotyla polyorchis(MW406473.1)

| 0.06 |

Polylabris sillaginae(GU289509.1)

Polylabris sp. (current study)

Polylabris cf. mamaevi DCC-2019(MT680612.1)
Polylabris cf. mamaevi SC-2018(MH700591.1)
Polylabris japonicus(OR613028.1)

Polylabroides sp. SC-2018(MH700258.1)
Lutianicola sp. SC-2018(MH700259.1)
9 Paucicon [(builoides amazonica(MT645075.1)

Heterapta heterapta(KF804036.1)

@ Hexostoma thynni(OM731590.1)
Discocotyle sagittata(LC776958.1)
Heteraxine heterocerca(LC791752.1)

Zeuxapta seriolag(EF653384.1)
Diplostamenides sciaenae(FJ432589.1)
%Cynoscionicola branquialis(AF382050.1)

Cynoscionicola sciaenae(MT890115.1)

Kahawaia truttae(GU263831.1)
Atrispinum acarne(OL679671.1)
Sparicotyle chrysophryii(ON792415.1)

Microcotyle sebastis(MT875159.1)
Microcotyle bassensis(MZ286648.1)

Microcotyle sebastis(AF382051.1)
Microcotyle isyebi(MN814850.1)
Microcotyle erythrini(AM157221.1)
Microcotyle erythrini(MN814849.1)
Microcotyle erythrini(MN814848.1)

Microcotyle whittingtoni(MN814847.1)

Polynemicola sp. AV-2017(KX353907.1)

Fig. 22

Phylogenetic tree
constructed using
28SrRNA gene of
Polyopisthocotyleans
reported from

F. Microcotylidae
available in NCBI

DISEASE SURVEILLANCE IN P. vannamei SHRIMP FARMS AT
THIRUVALLUR DISTRICT OF TAMIL NADU

During this period 71
samples were collected from
30 in  Penaeus vannameli
farms in the Thiruvallur district
of Tamil Nadu. These farms
were screened for OIE listed
shrimp pathogens and other
pathogens. Fifty-one percent

WZ8-51

farms were infected with
W78 and 36 percent farms
were infected with EHP, eight
percent with IMNV and five per
cent with WSSV. The overall
disease prevalence was found
to be more during the month
of June. Forty six percent of

EHP - 36
mEHP
Wssv
/'74/% IMNV
$ ¢ W28 - 51
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the farms had coinfection and
out of which thirty five percent
farms were found to be co-
infected with EHP and WZ8,
while the combination of other
pathogens was found to be less
than 10% (Fig. 23).

Fig. 23

Overall disease
prevalence in

P vannamei shrimp
farms at Thiruvallur
district of Tamil Nadu



DEVELOPMENT OF MULTIPLEX REAL TIME PCR TESTING OF WSSV AND EHP

Presently, in shrimp
aquaculture WSSV and HPM
were found to be the major
diseases causing havoc to
farmers. Diagnosing it at an

early stage can enable the
farmers to deter the loss arising
by this disease. Therefore, we
have standardized a multiplex
real time PCR for diagnosis of

both pathogens (Fig. 24, 25).
For WSSV diagnosis, VP 28
gene and for EHP tubulin gene
were considered for primer
designing.

Fig. 24
Amplification for
both WSSV and

EHP first step in
conventional PCR

Fig. 25
Amplification for
both the WSSV

and EHP primers in
Real time PCR (with
probe)

NATIONAL REFERRAL LABORATORY FOR BRACKISHWATER AQUATIC
ANIMAL DISEASES (NRLBAAD) OF ICAR-CIBA GETS NABL ACCREDITATION
AS PER THE STANDARD ISO/IEC 17025:2017

A state-of-the-art referral
laboratory of ICAR-CIBA was
successful in getting National
Accreditation Board for Testing
and Calibration Laboratories
(NABL) accreditation as per the
standard ISO/IEC 17025:2017

(Fig. 26), solidifying the
position as one among the
few select ICAR institutes

recognized for its state-of-
the-art facility and ability in the
field of biological testing. The
National Referral Laboratory
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for  Brackishwater  Aquatic
Animal Diseases (NRLBAAD)
established in this institute
got NABL accreditation for the
detection of WSSV, IHHNV,
IMNV and EHP pathogens. The
NABL accreditation stands as a



testament to the unwavering
commitment in maintaining the
highest standards of quality,
research,  provides  formal
recognition of competence of
the laboratory to enable the
customers, our collaborators,
clients and stakeholders to find

AQUATIC ANIMAL HEALTH MANAGEMENT

reliable testing, precise results
and calibration services to
meet their requirement within
the realm of fisheries science.
It reflects the dedication and
ongoing pursuit of excellence
in all aspects of its operation.
Farmers, stake holders, central

government organizations
and various other research
institutes avail the facility of
NRLBAAD regularly to get
their samples tested for the
presence of various fish and
shrimp pathogens.

Certificate Number: TC-12486

NATIONAL REFERRAL LABORATORY FOR
BRACKISHWATER AQUATIC ANIMAL DISEASES

has been assessed and accredited in accordance with the standard
ISO/IEC 17025:2017

""General Requirements for the Competence of Testing &

Calibration Laboratories"

for its facilities at

ICAR-CENTRAL INSTITUTE OF BRACKISHWATER AQUACULTURE, 75, SANTHOME HIGH ROAD, MR C
NAGAR, R A PURAM, CHENNAIL, TAMIL NADU, INDIA

in the field of
TESTING

Issue Date: 27/10/2023 Valid Until: 26/10/2025

This certificate remains valid for the Scope of Accreditation as specified in the annexure subject to continued
satisfactory compliance to the above standard & the relevant requirements of NABL.
(To see the scope of accreditation of this laboratory, you may also visit NABL website www.nabl-india.org)

Name of Legal Entity: ICAR-CENTRAL INSTITUTE OF BRACKISHWATER AQUACULTURE

Signed for and on behalf of NABL

,-Q_a\.tﬂ_ﬂ._.u:,,m'
N. Yenkateswaran Fig. 26
Chief Executive Officer NABL certificate
obtained by
NRLBAAD of ICAR-
CIBA
ANTIBIOTIC RESISTANCE WAS DETECTED IN SHRIMP
AND WATER SAMPLES FROM SHRIMP CULTURE PONDS
Aim of this study was to Nadu were analysed. A total 100% of S. aureus were

screen antimicrobial resistance

in E. coli S. aureus, and
Vibrio species, including V.
parahaemolyticus in  farmed

shrimp. A total 112 cultured
shrimp samples and 80 source
water samples form Nellore
and Guntur district of Andhra
Pradesh and Cuddalure and
Nagapattinam district of Tamil

of 82 V. parahaemolyticus,

21 S. aureus and 58 E. coli

were isolated and identified
by biochemical test and
molecular technique. Highest

of 65% and 2% isolates of V.

parahaemolyticus and E.coli

were resistance to Ampicillin

respectively. While 85% of E.coli

was resistance to Amikacin,
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resistance to Penicillin. Highest
80% and 70% of S. aureus
were resistance to Tetracycline
and Erythromycin respectively
whereas nearly about 4% of
V. parahaemolyticus and E.coli
were resistance to Tetracycline.
Total of 8% V. parahaemolyticus
isolates were resistance to
Cefotaxime (Fig. 27, 28, 29).
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of
agents,
mg/

Administration
antimicrobial

oxytetracycline (80

10 times the recommended
therapeutic dose and three
times the treatment duration

permanganate) showed major
role of  photodegradation,
along with initial concentration,

kg bw) and florfenicol (15 based on the behaviour, temperature, pH, salinity and
mg/kg bw) in Asian seabass feeding, total weight gain, intensity of sunlight. The study
showed a withdrawal period weight gain percent, morbidity, —suggests that, India, being
of 12 h for OTC whereas there clinical  signs, gross and in the tropical zone has the

was no need for a withdrawal

period for florfenicol. In-feed
administration of anti-parasitic
agent lufenuron was found
to be biologically safe up to
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histopathological lesions, gene
expression and  mortality.
Environmental degradation of
VMPs (emamectin benzoate,
florfenicol  and  potassium

2023

advantage of bright sun light
throughout the year and thus
facilitates swift degradation of
aquaculture drugs as photolysis
is the primary factor influencing



degradation.  Similarly,  the
effect  on  environmental
indicator ~ organisms  (ex.

Spirulina, Arthrospira platensis)
suggest the little adverse
impact of studied VMPs at
the therapeutically relevant
concentrations.

AQUATIC ANIMAL HEALTH MANAGEMENT

Further, the data collected
based on a questionnaire
from the major farming
systems IMC (n=1246), IMC+
(n=1045), pangasius pond
(n=79), pangasius cage (=26
batteries), tilapia  (n=28),
marine  fish cages (n=83

batteries) and shrimp (n=216)
and analysis using a model
framework ELDA estimated the
economic burden of diseases
to Indian aquaculture sector at
Rs. 18304.15 crores, which is
14.95% of the total value of
annual aquaculture produce.

IMMUNOMODULATORS WERE EFFECTIVE IN PROVIDING
HIGHER GROWTH AND DISEASE RESISTANCE TO P. vannamei

The aim of the project
was to determine effective
dosage of immunomodulators
(prebiotics,  probiotics  and
immunostimulants) for
providing better growth and
disease resistance.  Bacillus
subtilis was used as candidate
probiotic. ~ The  optimum
concentration at which the
maximum growth (20 to 40%
higher growth) and better

Relative expression
= N

iiT IiT
0
C PC

mHP mGILL

disease resistance (both viral
and bacterial) was observed
at 107 CFU/ml. As in the same
manner, the prebiotic, inulin
at 20g/kg coated feed gave
higher growth and better
disease resistance i.e, showed
about 22-32% higher growth
in experiment group (highest
in 20g/kg). Along with this
metagenome study and gene
expression studies were done

to ensure the validity of the
results obtained. The gene
expression studies for immune
and growth genes revealed
that higher level of expression
in all experimental group as
compared with control (Fig.
30). The metagenome results
clarified the abundance of
more bacterial family in the gut
of experimental animal than in
control.

Mortality curve WSSV

7
6
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o
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Crustin
Fig. 30
With Probiotic
T + - (Bacillus subtilis)
T — Higher growth
(A), Extended
mortality (B) and
cw ; 3 9 higher immune gene
expression (C) was
Test group observed
HEMOLYMP
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DEVELOPMENT OF MICROALGAE BASED IMPROVED DELIVERY
METHOD FOR CONTROL OF SHRIMP WSSV IN CULTURE PONDS

The aim of the project
was to develop an algal based
field delivery method for the
treatment of shrimp white
spot syndrome virus. VP28
gene of WSSV as such was
taken as wild and the same was
codon optimised based on the
sequence of microalgae was
used as experimental type. For

No.of deaths
o N & o ®

== No.of deaths (Control)

=== No.0f deaths (Group 10g/kg)

&
n

Relative expression
o ek N W
chrkrunnwins

T
| I

T I I
C PC cw 5 10

wildtype VP28, PCRwas carried
out with added restriction
sites on both sides of the
primer. The amplified product
was restriction digested and
ligated to algal vector. VP28
sequence was subjected to
codon  optimization  based
on microalgae sequence and
restriction site insertion. The

Mortality curve WSSV

No.of days

== No.of deaths (Group 5g/kg)
No.of deaths (Group 20g/kg)

ProPO

20
Test group

HP ®mGILL ®HEMOLYMPH
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optimised ~ sequence  was
synthesised  custom made
for further use. After PCR

amplification, the same was
restriction  digested  and
ligated to the algal vector.
Further transformation to the
microalgae is in process (Fig.
31).

Fig. 31

With Prebiotic
(Inulin) - Higher
growth (A),
Extended mortality
(B), higher immune
gene expression
(C) and better qut
bacterial diversity
(D) were observed



ICAR-CIBA, Chennai ANNUAL REPORT 2023 149



AQUACULTURE POND AGEING ON SOIL, WATER QUALITY
AND CROP PRODUCTIVITY IN SHRIMP CULTURE PONDS

Influence of ageing on aquaculture pond soil fertility

To study the effect of
aquaculture  pond  ageing
on soil fertility, soil samples
were collected from ponds of
varying age (<5, 5-10, 11-
15, 16-20 and > 20 years)
in Nagapattinam, Pattukkottai
and Nellore clusters. The results
indicate with the ageing, the
fertility status of aquaculture
ponds deteriorated. Organic
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carbon content of the virgin
ponds falls under medium to
high category (0.75 to 1%)
and ponds above 10-year-old
falls under low levels (<0.5%).
Available  nitrogen  content
varied from 6 to 8, 4 to 4.8,
321039, 2to24and 1 to
1.7 percent in pond soils of <5,
5-10, 11-15, 16-20 and >
20 years, respectively. Similar
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results were observed in the
phosphorus  and  potassium
content of the soils of varying
age (Fig. 1). The microbial
activity of the aquaculture
pond soils decreases with the
ageing as indicated by the soil
respiration. Fresh ponds are
highly fertile with the nutrient
index (Fig. 2) of more than
1.75.

Fig. 1

Fertility status
(Available Nitrogen,
Phosphorus and
Potassium) of
aquaculture pond
soils varying in age

Fig. 2
Soil Fertility Index

of aquaculture pond
soils varying in age

NATIONAL INNOVATIONS IN CLIMATE RESILIENT AGRICULTURE (NICRA) -
DEVELOPING SUSTAINABLE ADAPTIVE AND MITIGATION STRATEGIES FOR
CLIMATE SMART BRACKISHWATER AQUACULTURE

INDICATORS FOR RISK AND VULNERABILITY ASSESSMENT
OF BRACKISHWATER AQUACULTURE TO CLIMATE CHANGE

Risk  and  vulnerability
assessment of brackishwater
aquaculture to climate change
was assessed as per AR5 of
IPCC methodology, considering
three pivotal factors viz,
hazard, exposure, and
vulnerability. Climatic gridded

data from RCP 45 form
the basis, supplemented by
secondary data. The identified
risk indicators by expert
group discussions are changes
in - maximum and minimum
temperature, incidence  of
unusually hot and cold days,
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number of events with rainfall
>100 mm in 3-days, average
highest rainfall in a single
day as a percent of annual

normal, and diurnal variation
in  temperature for future
hazards; flood  proneness,

cyclone proneness, extremely



heavy rainfall and heat waves
for historical hazards; net
cultured area, number of
small and marginal farmers
and rural population density

for exposure; and mangrove
area, groundwater availability,
literacy, gender gap, self-help
groups, road connectivity, rural
electrification, feed use and per

Historical hazard indicators

Exposure Indicators

Vulnerability indicators

AQUATIC ENVIRONMENT

capita income for vulnerability.
District-wise  maps  were
created for all the indicators
(Fig. 3).

Fig. 3
District wise maps
for indicators for

risk and vulnerability
assessment

EFFECT OF TEMPERATURE ON REPRODUCTIVE PERFORMANCE
OF PEARLSPOT DURING WINTER MONTHS

Pearlspot (Etroplus
suratensis) shows peak
breeding season during March
to September (open water
temperature, 29-30°C) in the
Chennai region. To understand
the effect of continuous
exposure of elevated
temperature (32°C) on the
reproductive performance of
pearlspot  during November
to January (26-27°C) when

they do not exhibit breeding
behavior, an experiment was
conducted with female (150-
220g,17-22cmtl)and male
(78-140 g, 14.5-18 cm tl)
fishes in four 520 L aquarium
tanks with RAS set up and flow
through, and fitted with 300 w
thermostat heater to maintain
continuous water temperature
of 32°C for 30 days. Spawning
was observed inside earthen
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pots of tanks (32°C), and no
spawning in control (27°C) (Fig.
4). Attached eggs were placed
in separate larval rearing tanks
in green water with the same
rearing temperature (Fig. 5).
This preliminary result gives
the lead to develop a protocol
for off-season breeding of
pearlspot.
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EFFECT OF DIFFERENT SALINITIES ON MILKFISH
HATCHING, LARVAL SURVIVAL & DEFORMITIES

Milkfish is known for its
euryhaline nature, but there
are no studies on salinity
resilience during early life
hours. An experimental trial
was conducted to study the
embryogenesis/early larval
development ~ of  milkfish
under different salinities (20,
25, 30, 35, 40 & 45 ppt).
A maximum hatching rate of

Hatching Percentage

Percentage (%)
& 8

salinity

81% was observed in 40 & 45
ppt salinity with deformities
(36% of hatchlings). The
lowest hatching rate of
26% was found in 20 ppt
salinity along with maximum
noticeable deformities (54%
of hatchlings). Major deformity
found to be curved spinal cord.
The preferred salinity was
30-35 ppt with an average

Fig. 4

Pearlspot maintained
in 32°C deposited
eggs on earthen pot

Fig. 5

Wriggler stage larvae
in green water

hatching rate of 75% without
any noticeable deformities
(Fig. 6). This baseline data
on salinity tolerance during
hatching will help to select the
preferred salinity regime to be
maintained for milkfish hatching
to increase larval productivity
in the hatchery.

Larval Survival & Deformity

PERCENTAGE (%)

- 2
20 ’/
0
) 20 25 30
20 25 30 35 40 45

salinity

e Larval survival

35

Fig. 6

Effect of salinities
on hatching,
larval survival and
deformities

N

40 a5

Deformity

IMPACT OF RAINFALL PATTERN VARIABILITY ON CHANGES IN WATER
QUALITY, IMMUNE PARAMETERS AND INCIDENCE OF WHITE SPOT
SYNDROME VIRUS IN SHRIMP GROWING ENVIRONMENT

Three experiments were
conducted by simulating the
rainfall patterns variation using
artificial rainwater, showers
and water flow gauges, a) 50,
1700, 150, 200 and 250 mm
in 1-day; b) 50, 100, 200,
300 and 400 mm in 3-days;
c) 50, 100, 200, 300 and
400 mm in 7-days (1-week).
P vannamei (6+0.2 g; n=12)
were exposed to each rainfall

variation to study the changes
in water quality and immune
parameters. After one day of
each experiment, the animals
were challenged with WSSV
by oral administration. Water
parameters (pH, salinity,
nutrients, metabolites and
minerals) showed a decreasing
trend, animals were under
stress as evidenced by changes
in immune parameters (phenol
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oxidase  and superoxide
dismutase), and a gradual
mortality ~ was  observed

between 4 to 7 days in
various treatments compared
to 9-days in control (Fig. 7).
This indicates the need for
the implementation of BMPs
immediately after heavy rains
to reduce stress to shrimp.
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1-Day 3-Days

100
80
60
40
20

Percentage of mortality (%)
2
&

Percentage of mortality (%)

Dayl Day2 Day3 Day4 Day5 Day6 Day7 Day8 Day9

No of Days Dayl Day2 Day3 Day4 Day5 Day6 Day7 Day8 Day9

No of Days
——T1(50mm) —e—T2 (100mm) —e—T3 (150mm)

T5 (250mm) T6 (Control) =@—T1(50mm) =@=T2 (100mm) —--T3 (200mm)

~—T4 (200mm)

T4 (300mm) T5 (400mm) T6 (Control)

7-Days
100

80

60

w0 / Fig. 7

20 . )

0 Mortality of shrimp

Dayl Day2 Day3 Day4 Day5 Day6 Day7 Day8 Day9 after exposure
No of Days )
to heavy rainfall
variations and
challenge with WSSV

Percentage of mortality (%)

—@—T1(50mm) &= T2 (100mm) —&—T3 (200mm)

T4 (300mm) 5 (400mm) T6 (Control)

GROWTH CHARACTERISTICS OF Penaeus vannamei AND PENAEUS
MONODON IN COMMERCIAL SHRIMP FARMS DURING HEAT WAVE PERIOD

Average daily growth rate
(AGD-g/day), weekly weight
gain, average body weight
and feed consumption pattern
of Penaeus vannamei and
P.monodon  were evaluated
for 3 months (April-June)
in commercial shrimp farms
(n=10 each) located within
the same region at Navsari,

South  Gujarat during the
notified (IMD) heat wave
conditions and normal

Average daily growth rate during heat wave period and

normal temperature period (n=10)

b
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g o02s
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temperature periods. The mean
maximum air and pond water
temperatures  during  heat
wave and normal periods were
40.65+0.21°C and 34.62+0.3
°C, and 35.32+0.14°C and
32.20+0.15°C, respectively.
The ADG of P vannamei and
P monodon were significantly
lower (p<0.05) during
heatwave (0.189+0.01 and
0.24+0.02 g/day) as compared
to normal temperature

(0.247+0.02 and 0.35+0.03
g/day) periods (Fig. 8). The
observations indicate  that
though high water temperature
significantly  influenced  the
growth of both species, could
recover and  demonstrate
normal growth as conditions
improved resulting in normal
production. Prolonged heat
wave conditions can however
make shrimp susceptible to
diseases.

Average daily growth rate during heat wave period and
normal temperature period (n=10)
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Fig. 8

Effect of heat
wave on growth
charateristics of P.
vannamei and
P.monodon

TRENDS IN SURFACE WEATHER PARAMETERS OF COASTAL INDIA
AND IMPLICATIONS FOR BRACKISHWATER AQUACULTURE

A comprehensive analysis
of weather data spanning 41
years (1969 to 2009) and
covering 52 grid points across
eight coastal states examined
the trends in three key

climatic variables: maximum
temperature, minimum
temperature, and rainfall by
employing the Mann-Kendall
trend test and Sens slope
estimator. The study identified
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significant rainfall trends at
20 locations, including 11
positive and 9 negative trends
that were limited to Gujarat,
Andhra Pradesh and West
Bengal. Regarding maximum
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temperature, significant
trends were observed with
38 trends being positive and

one trend being negative
in  West Bengal. Similarly,
for minimum  temperature,

significant positive trends were

observed for a total of 47
locations (Fig. 9). A generated
heat map illustrated the spatial
distribution of coastal grid
mean values, complemented
by future scenarios for 2020,
2050, and 2080 under

Selected data points of fifty-two locations
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RCP 4.5. These projections
are useful in planning crop
calendar activities such as pond
preparation, species stocking
and harvest.

Fig. 9

Rainfall, Maximum
and Minimum
temperature spread
for the baseline and
predicted data points
for the years 2050
and 2080
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EVALUATING THE ENVIRONMENTAL FOOTPRINT OF SHRIMP
PROCESSING THROUGH LIFE CYCLE ASSESSMENT APPROACH

Environmental hotspots in
farmed shrimp processing were
identified using the life cycle
assessment (LCA) method, a
valuable tool for assessing the
environmental  performance
of any process/sector. The
primary data on electricity
consumption, machinery usage,
lighting, air compression, cold
storage facilities, and plastic
and  packaging  materials
was collected from a shrimp

processing facility located at
Damavaram, Nellore, Andhra
Pradesh in South India (Fig.
10). The environmental impact
categories assessed in  this
study are the standard LCA
categories based on the Life
Cycle Impact  Assessment
(LCIA). ReCiPe 2016 Midpoint
(H) V.1.02, the latest and most
advanced LCA  techniques
were used. The calculated
emissions per ton of shrimp

were 433 kg CO,eq (global
warming potential), 9.25e-5
kg CFC11eq (ozone depletion
potential), 0.78 kg SO.eq
(terrestrial acidification
potential), 0.0705
kg PO4eq (freshwater
eutrophication potential).
Notably, energy use through
electricity emerged as the
primary contributor to global
warming potential (Fig. 11).

and

Fig. 10

Flow chart of shrimp
processing, system
boundary for LCA
analysis

Fig. 11

Percentage
contribution of each
component during
shrimp processing
to the characterized
impact value

ALTERNATE SCENARIOS TO DECREASE GLOBAL WARMING
POTENTIAL (GWP) FROM SHRIMP PROCESSING PLANT

The conventional shrimp
processing operations consume
significant amounts of energy
and resources. Various
scenarios were explored to
propose environmentally

friendly  improvements in
shrimp processing, particularly
concerning the energy mix.
The study analyzed the
potential benefits of installing
photovoltaic panels in shrimp
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processing plants. The impact
of shrimp processing with grid
electricity was compared with
the scenarios modeled with
50% and 100% photovoltaic
coverage by LCA (Fig.12).
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Results showed that the use
of photovoltaic panels can
significantly ~ reduce  shrimp
processing impact on the

analyzed environmental impact
categories. The GWP was 339
kg CO,eq with 50% PV and
222 kg CO_eq with 100% PV

ACTIVITY OF METHANE OXIDISING BACTERIA
ISOLATED FROM DIFFERENT ENVIRONMENTS

Sediment samples were
collected from open water
sources such as barmouth,
lagoon and estuary, and
aquaculture ponds  (shrimp/
fish/crab) with salinity ranging
between 0 to 38 ppt from Tamil

COUNT (LOG10 CFU/ml)
= N w S v [} ~

o

Nadu, Andhra Pradesh, and
West Bengal for the isolation of
the methane oxidizing bacteria
(MOB). Twenty-six bacterial
strains have been isolated
from the enrichments. The
MOB count ranged between

compared to 433 kg CO.eq
under the typical conditions of
complete grid electricity per
ton of shrimp.

Fig. 12

Graphical
representation

of comparison of
different scenarios
of energy use for
climate change
during shrimp
processing

4.301 to 6.333 log,, CFU/mI
(Fig. 13). Further, the isolates
were screened for the soluble
methane monooxygenase
activity which ranged from
0.05 to 0.70 nmol min"" mg of
protein”' (Fig. 14).
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27-38

environments

Fig. 14

Methane
monooxygenase
activity of MOB
isolates
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PRECISION BRACKISHWATER AQUACULTURE USING
MACHINE INTELLIGENCE

CALIBRATION OF SENSORS AND DEPLOYMENT OF WATER
BUOY WITH SENSOR MODULES TO TEST ITS EFFICIENCY

The commercially available
pH, temperature, turbidity and
TDS sensors were procured
and calibrated with standards
at different temperature and
salinity levels with the help of
machine learning algorithms.
The turbidity sensors are
infrared-based, which provides
inaccurate results in real-time,
hence reconfigured with the
visible white light. The sensors

were integrated and mounted
with the PCB board specifically
designed and interfaced with
the battery and solar in an
aqua buoy. The prototype aqua
buoy was deployed in hatchery
and culture systems to test
the buoyancy and accuracy
of sensors. The data collected
from the aqua buoys is stored
in a public IP server through the
MQTT approach and compared

Aqua Buoys embedded with sensors

Water buoy working module and PCB board
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with the manual measurement
data. Deep learning support
system methodology,
architecture for water health
classification (Fig. 15) and
android-based application were
developed which can alert the
shrimp farmers on the water
quality and provide specific
advisories to the farmers in
vernacular languages.

Fig. 15

Test the efficiency
of water buoy with
sensor modules
for water quality
classification



158

Sphingobacterium sp. SDKRC- 13, A POTENTIAL ISOLATE FOR REDUCTION OF

TAN AND NITRITE IN FISH AND SHRIMP REARING TANK SYSTEM

Experimental trials were
conducted to study potential of
Sphingobacterium sp. SDKRC-
13, isolated from the root of
the French bean (Phaseolus
vulgaris), in reduction of total
ammonia nitrogen (TAN) and
nitrite nitrogen in P. indicus and
M. gulio rearing tanks (100 L).
Sphingobacterium sp. SDKRC-
13 inoculam was added @ 8 x
107 CFU at 7 daysintervalinthe
shrimp and fish rearing tanks
containing 80 L brackishwater
(salinity around 6 ppt). In

the case of P indicus, each
experimental tank housed 12
shrimps (ABW 4.4.g), whereas,
during the experiment with
M. gulio, each tank contained
10 fishes (ABW 11.6 q).
Results indicated that addition
of  Sphingobacterium  spp.
reduced TAN level significantly
(p < 0.05) in P indicus rearing
tanks after 35 days of rearing.
The level of nitrite- nitrogen
was also reduced with addition
of this organism, although the
reduction was not statistically

significant (p > 0.05). On the
other hand, the significant
reduction was noticed for
both TAN and nitrite nitrogen
(p < 0.05) in rearing tanks
of M. gulio. Results indicated
that  Sphingobacterium  sp.
SDKRC-13  can  function
as a good candidate in the
formulation of water probiotics,
which can lower the level of
harmful gases like ammonia
and nitrite.

PREPARATION AND CHARACTERIZATION OF NANOMINERALS

Low saline and inland saline
water have mineral deficiency
that affects the sustainability
of shrimp culture. This problem
can be effectively solved by
applying minerals in nanoscale
size, which enhances their
assimilation by the shrimp.

To study the efficiency of
nano minerals in shrimp culture,
nano forms of calcium and
phosphorus were prepared and
characterized. Calcium  was
prepared in the form of calcium

chloride (CaCIZ) nanoparticle by
ball milling method and Mono
calcium  phosphate  (MCP)
nanoparticles were synthesized
by sol-gel method. The
prepared nanoparticles were
characterized using UV, XRD
FTIR, Raman spectroscopy and
SEM analysis. The XRD pattern
of CCl, and MCP matched
well with a standard pattern of
JCPDS No. 01-072-2432 and
00-009-0347 confirming the
tetragonal and triclinic crystal

structure  respectively  (Fig.
16). UV-visible absorption
spectrum showed peak at 205
nmand 211 nm, confirming the
presence of calcium and MCP
nanoparticle. The size of C_ Cl,
and MCP nano particles were
125 and 93 nm respectively.
FTIR peaks at a specific range
indicated the presence of
functional groups in  both
the prepared nanominerals
(Fig.17).

Fig. 16

XRD pattern of
Calcium chloride and
MCP nanoparticle

Fig. 17

Fig. 27. FTIR
spectrum of
C,Cl, and MCP
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nanoparticles
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EVALUATION OF THE EFFICIENCY OF NANOMINERALS IN SHRIMP CULTURE

The analysis of prepared
nanominerals  showed that
C_Cl, contains 35% calcium and
MCP contains 27.7% calcium
and 13.6%  phosphorus.
Nanomineral fortified feeds
were prepared by replacing
bulk form using O (control), 75
(T,), 50 (T,) and 25% (T,). A
yard experiment was carried
out on P. vannamei to evaluate

Weight gain & SGR

Control

Wt gain g/animal

Weight gain & SGR
o N B O

Control

Wt gain g/animal

the efficiency of calcium and
phosphorus nanominerals on
shrimp, rearing with a density
of 15 numbers (0.5-0.7gm
weight) in 100 lit tanks for
45 days. Feed was applied
based on the weight of animal
(4-10%). The survival rate of
the shrimp was good across
the treatments. In the nano
calcium  experiment, animal

weight increased 18.7% in T,
compared to control followed
by T, and T,. Similarly, in the
nano MCP experiment, animal
weight increased 21.7% in T,
followed by T, (Fig. 18). During
the experiment, pH and total
hardness were 7.7-7.9 and
6500-7667 ppm as CCO,
respectively. Metabolites were
within the permissible limit.

75% NM  50% NM 25 % NM

Treatments
B SGR (%/day)

75% NM  50% NM 25 % NM

Treatments
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m SGR (%/day)

Fig. 18

Influence of calcium
(A) and MCP (B)
nanomineral on
animal weight gain
and SGR
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GENOME ASSEMBLY AND FULL-LENGTH
TRANSCRIPT RESOURCE FOR RED SNAPPER

A scaffold-level genome
assembly was generated for
L. argentimaculatus  using
PacBio Sequel Il long reads
and Arima Hi-C linked reads.
The genome assembly s
of 1.04 Gb comprising of
521 scaffolds with N50 of
32.5 Mb and the 24 longest

Anisoform-level full-length
transcriptome was generated
for red snapper with Pacbio
Iso-Sequencing strategy
using six tissues (muscle, gills,
liver, kidney, stomach, and
gonad). The transcript resource
contained 57,100 isoform-
level  transcripts  belonging
to 19,1744 unique genes.

scaffolds covered 73.8% (768
Mb) of the genome (Fig. 1).
The genome was assessed
to be 97.2% complete upon
benchmarking with  BUSCO
Actinopterygyii_odb10 dataset
and was predicted to contain
43.78% repetitive elements
and 31,969 protein-encoding

About 45.84% of genes had
only one isoform and about
14.14% genes had more than
or equal to 6 isoforms. Higher
proportion of genes with more
isoforms indicated high degree
of transcriptome complexity
in red snapper fish. Further,
23,352 alternate  splicing
events were identifiedin 5,947
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genes. The whole genome
provides a new perspective
for the genomics studies and
have potential applications in
the conservation, broodstock

management and selective
breeding programmes of L.
argentimaculatus.

Fig. 1

Mangrove red
snapper genome.
From the outermost:
Track1: 24 longest
scaffolds of the
genome assembly;
Track2: Contigs
corresponding to the
scaffolds; Track3:
Protein encoding
genes plotted based
on their length;
Track4: Full length
isoform sequences
supporting the
genes; Track5:
RNAseq transcripts
supporting the
genes; Track6: GC
content.

genes of which alternative first/
last exon events were dominant
(Fig. 2). The transcript resource
is of value to understand
tissue or development stage
or treatment specific isoform
level transcript expression in
red snapper.



GENOME SEQUENCING OF BRACKISHWATER
AQUACULTURE CANDIDATE SPECIES

With  an  objective to
assemble and annotate the
whole genome of candidate
brackishwater aquaculture
species and to develop genetic
resources of high value for
functional understanding
brackishwater candidate
aquaculture species, genome
sequencing is  envisioned
in potential candidate
brackishwater aquaculture
species such as gold lined
seabream (Rhabdosargus

A. Rhabdosargus sarba

B. Caranx heberi

sarba),blacktip trevally
(Caranx heberi), long whiskers
catfish(Mystus  gulio). The
species  confirmation  was
carried out using COI barcoding
primers resulting in 690 bp
amplification  product.  The
genome size estimation was
performed using BD Accuri™
C6 plus flow cytometer (BD
Biosciences, USA), using
propidium iodide which
revealed genome size of 0.96
pq  (Rhabdosargus  sarba),

GENETICS AND BIOTECHNOLOGY

Fig. 2

Various alternative
splicing events
predicted for red
snapper transcripts.

0.5 pg (Caranx heberi), 0.69
pg (Mystus gulio) (Fig 3). To
foster the wider application
of  comprehensive,  high-
throughput ~ genomics  to
decipher the whole genomes
and to study functional
pathways of brackishwater
candidate species of
commercial importance,
analysis of high-throughput
comprehensive data sets etc.
in the area of genomics and
bioinformatics is being utilized.

C. Mystus gulio

Fig. 3

Genome size
estimation by
flowcytometry in
(A). Rhabdosargus
sarba (0.96 pg) (B)
Caranx heberi (0.5
pg) C. Mystus gulio
(0.69 pg)

ISOFORM-LEVEL FULL-LENGTH TRANSCRIPT RESOURCE FOR PEARLSPOT

The specimens of six
tissues  (brain, qill, kidney,
liver, muscle and spleen) from
a single adult male fish and
entire fish specimen at two
developmental stages (1- and
15-day old larvae) were used
for generating the tissue/

stage-specific  isoform-level
full-length transcript resource
for pearlspot (Table 1). High
number of transcripts were
recorded for 1-day old larvae
(38,022) and low number
for adult  muscle tissue
(16,137). The transcriptome
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completeness (Fig. 4) varied
from 6891% (1-day old
larvae) to 41.23% (muscle).
The transcript resource is of
value to understand tissue or
development stage specific
isoform level transcript
expression in pearlspot.
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Brain 435,876 31,753
Gills 424,522 32,670
Kidney 466,648 36,519
Liver 450,274 28,359
Muscle 347,609 16,137 Table. 1
Statistics of
Spleen 305,668 24,263 Isosequencing
data generated for
1-day old 504,380 38,022 various adult tissues
d devel |
15-day old 340,965 27,718 s of et
Fig. 4
Assessment of
transcriptome
completeness with
BUSCO scores for
adult tissues and
development stages
of pearlspot.
The isoform-level full-  spleen)and two developmental of alternate splicing events

length transcript resource was
compared with the genome
assembly to identify the
isoform categories and the
alternative splicing events in
samples of six tissues (brain,
qgill, kidney, liver, muscle and

stages (1- and 15-day old
larvae) of pearlspot. About
35% of isoforms in all the
samples are of novel not in
catalog category with novel
splicing sites (Fig. 5). Further,
highest and lowest number
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were recorded for kidney and

muscle tissues respectively.
The retained intron is the
predominant alternative

splicing event observed in
pearlspot transcripts (Fig. 6).

Fig. 5

Numbers of

isoform categories
documented for
pearlspot transcripts
in various tissues and
development stages.
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Fig. 6

Numbers of
alternative splicing
events documented
for pearlspot
transcripts in
various tissues and
development stages.

META-ANALYSIS TO UNRAVEL CORE TRANSCRIPTOMIC RESPONSES IN
Penaeus vannamei EXPOSED TO BIOTIC AND ABIOTIC STRESSES

Study was conducted to
identify the core transcriptomic
responses in Penaeus vannamei
exposed to various abiotic
(Temperature,  salinity,  pH,
Ammonia, Nitrite) and biotic
stress conditions (Vibrio, white
spot syndrome virus, Shrimp
Hemocyte Iridescent Virus)
and to decipher their functional
importance. A total of 21
RNAseq datasets comprising
twelve  abiotic and  nine
biotic stress conditions were
downloaded from NCBI. At
first, read quality assessment
was carried out using FastQC
v.1.1.1  and  Trimmomatic
v0.39 (http://www.usadellab.
org/cms/?page=trimmomatic)
was used to remove adaptor
sequences, ambiguous reads,
and low-quality sequences
(less than 22 phred score)
from the raw data. Reference
mapping tool STAR 2.7.9a
was used to map lllumina high
quality reads to the P. vannamei
genome (ID: 10710; Assembly
version: ASM378908v1).
Differential expression analysis
tool, edgeR v 3.38.1, was used
to assess the differences in
transcript accumulation among
different  stress  conditions
in P vannamei. A common
dispersion parameter of 0.3
was set for edgeR program.
Differentially expressed genes
(DEGs) were identified as

transcripts with a p-adjusted <
0.05 and an absolute log2fold
change threshold value set at
2. The R Bioconductor package,
MetaVolcanoR v1.14.0
was used for combining the
differentially expressed genes
from different abiotic and biotic
stress experiments. Here, the
Meta-DEGs were generated
based on p-values using Fisher
method and combined fold
change values of different
studies by ‘mean. Meta-
DEGs were annotated using
OmicsBox software.

Through meta-analysis,
961 differentially expressed
genes (meta-DEGs) for abiotic
stress conditions and 517
meta-DEGs for biotic stress
conditions were generated.
A set of 19 genes were
found to be upregulated in
both abiotic and biotic stress
conditions.  Among  these
core genes, Tripartite motif-
containing (TRIM) 32 gene,
FAS1 domain-containing gene,
Cuticle protein 19.8, Beta-N-
acetylhexosaminidase, Putative
iron-sulfur  cluster assembly
1-like gene, Myosin heavy
chain type 2, and Hemolymph
Clottable Protein (CP) were
found to be involved in stress
response  mechanisms.  For
abiotic  stress,  significant
pathways  associated  with
the stress response include
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tryptophan metabolism, starch
and sucrose metabolism, fatty
acid degradation, carbohydrate
digestion and  absorption,
phenylalanine metabolism, drug
metabolism - other enzymes,
arachidonic acid metabolism,
and fatty acid elongation.
Similarly, for biotic stress,
metabolism of xenobiotics by
cytochrome P450, pentose and
glucuronate interconversions,
steroid hormone biosynthesis,
and drug metabolism -
cytochrome P450 were found
to be significant pathway
associations.

Potential stress-responsive
regulatory  elements  were
identified from meta-DEGs
using motif discovery tool
DREME. A total of 61 and 56
motifs wereidentifiedfor abiotic
and biotic stresses respectively.
Gene ontology classification
revealed 17 candidate motifs
related to stress-response.
For abiotic stress condition,
annotations of down-regulated
meta-DEGs  include  triplet
codon-amino acid  adaptor
activity, heat shock-mediated
polytene chromosome puffing,
and  chromatin  assembly
or disassembly. While, up-
regulated meta-DEGs were
associated with triplet codon-
amino acid adaptor activity,
translation, and gene silencing.
Similarly, for biotic  stress
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condition, down-regulated
meta-DEGs were associated
with chromatin assembly or
disassembly, DNA repair, and
regulation of gene expression.
While, up-regulated meta-

DEGs were annotated as
response to DNA damage
stimulus,  catalytic  activity,
and ATP binding (Fig 7). The
metabolic ~ pathways  and
regulatory motifs associated

with abiotic and biotic stress
factors  identified  through
this study could be a valuable
resource for developing stress
management approaches in
shrimp aquaculture.

Fig. 7

Enriched KEGG
pathways for

a) up-reqgulated
meta-DEGs in
abiotic stress b)
down-regulated
meta-DEGs in
abiotic stress ¢)
up-regulated meta-
DEGs in biotic stress
d) down-regulated
meta-DEGs in biotic
stress.

CRISPR/CAS9 MEDIATED TARGETED MUTAGENESIS
OF MYOSTATIN (MSTN) GENE IN ASIAN SEABASS

Myostatin  (mstn), a key
negative requlator of skeletal

muscle growth, has been
targeted to increase muscle
growth in several teleosts.

Lates calcarifer (Asian seabass)
is an economically important
brackishwater protandrous fish
with  standardized hatchery
production technology.
Differential growth is one of
the major factors affecting
the sustainable production
of L. calcarifer. CRISPR/ Cas
9 mediated mutagenesis of

myostatin (mstn) can promote
growth and shorten culture
duration of the species. In an
attempt to knockout myostatin
in Asian seabass, single guide
RNA (sgRNA) targeting the
mstn-exon 1 region was
synthesized and PCR amplified
to yield a product of 120 bp on
a 2% agarose gel (Fig 8a). The
PCR product was transcribed in
vitro and purified. Using specific
primers, a 1450-bp fragment
of the mstn-exon1 genomic
region was amplified, and
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subjected to sgRNA-directed

Cas-9 mediated cleavage
in a reaction containing
recombinant Cas9 (rCas9)

protein. The cutting efficiency
of sgRNA was validated using
a mutation detection kit. The
designed sgRNA cleaved the
amplified product, yielding two
bands compared to the control,
indicating its efficacy (Fig 8b).
The synthesized sgRNA will
be used to edit the myostatin
gene using microinjection to
develop eggs.

Fig. 8
a) Synthesis of single-guide RNA using

in vitro transcription. Lane-3: sgRNA
(120bp) ; Lane 4-Marker (100bp)

b) Representative gel image showing
CRISPR/Cas9 induced cleavage of mstn
gene in Asian seabass. Lane 1: Marker
(100bp); Lane 2: Positive Control; Lane
3: Cleaved fragments of target gene
(mstn)
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APPRAISAL OF ENERGY USE PATTERN, OPTIMAL ENERGY USE SCENARIO
AND PREDICATION OF SHRIMP PRODUCTION USING Al TECHNIQUES

A study was carried out
to analyse the energy use
pattern in shrimp production
for optimising energy use
scenario and predication of
shrimp production wusing Al
techniques. Primary data were
collected from 30 randomly
chosen shrimp farmers in
Navsari district, Gujarat. The
distribution of total energy
equivalent  associated  with
the inputs in shrimp farming is
given in Table 1. The quantities
of inputs/ha used and output/
ha obtained in shrimp farming

hour of labour, 137.57 L of
diesel, 14244.88 Kwh of
electricity, 506 kg Yr of pump,
9333.33 kg Yr of tractor,
3600 kg Yr of leveller, 908.33
kg Yr of motor, 1458.33 kg
Yr of aerator, 226.31 kg of
mineral and vitamins, 3316.09
kg of disinfectants /probiotics/
environmental modifiers, 0.43
kg of seed, 10176.33 kg of
feed and 15194.77 m3 of
water. The total energy input
used per ha for shrimp farming
was 924028.72 MJ. The seed
and disinfectants/probiotics/

contributed for the minimum
and maximum energy inputs of
23.91 MJ/ha and 397931.20
MJ/ha respectively
representing  0.003%  and
43.06% respectively of the
total energy used per hectare.
This may be because the
energy equivalents for the
disinfectants /  probiotics/
environmental modifiers are
higher than the other inputs.
Feed and electricity also
contributed  20.26%  and
18.39% of the total energy
input used per hectare for

are: a total of 2321.46 man environmental modifiers  shrimp production.
Variables (Unit) Percentage (%)
Inputs
Human labour (Man hour) 0.49
Diesel (L) 0.84
Electricity (Kwh) 18.39
Machinery
Pump (Kg Yr) 0.33
Tractor (Kg Yr) 9.09
Leveler (Kg Yr) 3.51
Motor (Kg Yr) 0.88
Aerator (Kg/Yr) 1.42
Mineral and vitamin (Kg) 0.04
Disinfectants / Probiotics/ Environmental modifiers (Kg) 43.06
Seed (Kg) 0.003
Feed
Starter (Kg) 1.93
Pre grow out (Kg) 5.44
Grow out (Kg) 12.89 Table. 1
Water (m?) 1.68 Energy use pattern
in shrimp production
Total energy input (MJ/ha) 100.00 per ha

The energy use efficiency
(return on energy invested)
was 0.29 indicting an inefficient
use of energy in shrimp
production.  The  average
energy productivity is 0.005
Kg/MJ. This means that 0.005

units output is obtained per unit
energy used. The net energy
is negative (-652060.27MJ)
which indicted that energy is
being lost. The total consumed
energy input could be classified
as direct energy (21.40%) and

ICAR-CIBA, Chennai |[ANNUAL REPORT 2023

indirect energy (78.60%) or
renewable energy (22.44%)
and non-renewable energy
(77.56%). It was revealed
that shrimp production was
dependent fairly on non-
renewable energy.
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TECHNICAL EFFICIENCY OF ASIAN SEABASS
PRODUCTION IN POND AND CAGES

The economic and
technical efficiency of Asian
seabass production systems
were estimated. The data on
cost and returns, production
parameters and socio-
economic characteristics were
collected from major seabass-
producing states viz., Tamil
Nadu (TN), Andhra Pradesh
(AP) and West Bengal (WB) on
the east coast, Kerala (KL) and
Karnataka (KA) on the west
coast. Subsequently, nursery
(n=60), pre-grow-out (n=20),

The
analysis

technical  efficiency
through  stochastic
frontier production function
revealed the significant
influence (P<0.05) of duration,
stocking density/weight,
survival and average body
weight (ABW) at harvest on
production, resulting in higher
mean  technical  efficiency
(cage 82.08%, pond 80.93%)

grow-out pond (n=287) and
cage (n=329) systems were
designated as strata and simple
random sampling was used
to select farms within each
stratum (Fig 1). The average
productivity (Kg ha™ yr") in
different farming stages was
2,566 (61,073 numbers) in
the nursery, 2,111(19,449
numbers) in pre-grow out and
4,263 to 13,677 in grow-out
ponds and 14 to 27kg/m= in
grow out cages. The seabass
culture models practised using

(Fig. 2). The major constraints
identified were the cost and
availability of quality seed
and feed, lack of institutional
credit and insurance. Across all
farming models, feed and seed
were the major recurring costs.
However, location-specific
factors like productivity,
input costs and market prices
contribute to difference in
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hatchery-produced seed were
significantly more productive
and profitable, albeit requiring
higher capital investments,
operating expenses, and skilled
personnel.  The  observed
positive return on investment
(nursery 54.09%, pond 70-
88%, cage 28-78%), BC ratio
(nursery 1.54, pond 1.69-
1.87,cage 1.28-1.78) and
internal rate of returns (nursery
51%, pond 67-90%, cage 50-
80%) indicated the economic
viability of seabass farming.

Fig. 1

Economic analyses
of Seabass farming in
different states

profitability variations between
the states. Optimizing feed,
improving survival and
adopting appropriate farm size
could positively impact the
returns. Overall, the results
validate seabass aquaculture as
a profitable livelihood avenue
under optimal management.
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Fig. 2

Proportion of farms
under various
technical efficiency
categories per m?
per year

EXPORT PERFORMANCE OF INDIAN SHRIMP EXPORTS

Indian  shrimp  exports
during 2022-23 was 7.11 lakh
tonnes valued at Rs. 43,135
Crores (USD 5.48 billion) with
a share of 40.98% in quantity
and 67.4% in value of seafood
exports. Indian shrimp exports
declined by 5.9 per cent in
dollar value and 2.3 per cent in

quantity compared to 2021-
22 (Fig-3). Compound growth
rate (CGR) of shrimp exports
is estimated at 10% during
2013-14 to 2022-23. The
USA imported 38.8% in terms
of quantity of shrimp followed
by China (20.5%), European
Union (13.4%), South East Asia

(9.2%) and Japan (5.76%).
The exports to USA declined
by 19.5% compared to last
year which was mainly due
to competition from Ecuador
whereas Indian shrimp exports
to other countries have been
increased (Table-3).

2021-22 2022-23
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USA 342572 275662 1953
EU 90549 95377 533
South East Asia 44683 65466 46,51
Japan 38492 40975 6.45
China 125667 145743 15.98 Table. 3
Total exports 728123 711099 -234 Growth of Indian
Exports value (Milion US $) 5828 5480 -5.97 P exports
Fig. 3

Export performance
of Indian shrimp
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PROMOTION OF FISH FARMER PRODUCER ORGANIZATIONS
(FFPO) IN SHRIMP FARMING SECTOR

Fish ~ Farmer  Producer
Organization (FFPO) is
increasingly seen as a game

changer and promoted as
a means for empowering
the farmers and sectoral

transformation in agriculture
and allied sector. However,
contrary to the expectations
its adoption in shrimp farming
sector is low albeit it is better fit
to have more number of FFPOs.
A survey conducted among
the stakeholders (n=176)
indicated that their awareness
level on FPO scheme and its
provisions was low (22%)
(Fig. 4). The mean awareness
levels of Fishery Extension
Officials, shrimp farmers and

37% in the order research/
academicians>FEOs>Farmers.
Case  studies of  FFPOs
functioning in fisheries sector
revealed that they were in
their nascent phases but
have the potential to enhance
the  farmers’  bargaining
power and increase their
economic  returns.  Further,
SWOC  analysis  (strengths,
weaknesses, opportunities and
challenges) of FFPO vis-a-vis
shrimp farming revealed that
lack of institutional support
to the sector, low financial
incentives of the scheme, lack
of direct involvement of key
agencies and minimum 100
farmers per FFPO are some of

sector (Table 4). Sensitizing
the progressive shrimp farmers
by arranging exposure visits to
successful FPOs in agriculture
and allied sector, direct
involvement of DoF/MPEDA in
FFPO implementation, flexibility
on size of FFPO membership,
making the norms/guidelines
for small and marginal farmers
may be made as an optional
rather than a mandatory
provision for availing benefits
for the FFPO, enhancing the

financial incentives of FFPO
scheme and engaging the
existing informal  farmers

association/arrangement as
CBBOs in place of a NGO
are the measures suggested

research/academicians  were the challenges in adopting the to promote FFPOs in shrimp
respectively 26, 11 and FFPO model in shrimp farming farming sector.
37.36

40 -

3% 25.58

30 21.76

25

20 11.22

15 |

0 . Fig. 4

59. e Awareness levels

0 ; ; ; r

FEOs (n=60) Aqua Farmers Res.Academ Overall El’zséaker]o\ders on
(n=78) (n=38) Awareness scheme
(n=176)

are readily available.
Internal

a group/company.

External

domestic market).

through FFPOs

1. Amenable for high-tech solutions/technologies
2. Most of the records and data pertaining to farms

3. Members are entrepreneurial and informed.
4. Already shrimp farming is in business mode.

5. A collective institutional arrangement is functioning
in many clusters as a formal or informal association.

1. Economic efficiency through collective
procurement of inputs and marketing of produce as

2. Access to other schemes as FPO - scope for es
tablishing feed mill, storage cum processing facility /
common infrastructure etc.

3. Scope for domestic marketing with a brand - (60%
for export and 40% partial harvested shrimps for

4. Convergence of other programmes- all the line
departments can channelize their programmes

sector.

1. The small and marginal farmer classification as
that of agriculture may not fit in shrimp farming

2. Too many leaders/hegemonic attitude of big
farmers.

3. Lack of cooperation/unwillingness/trust among
the farmers.

4. High risks in production and marketing.
5. High investments so expecting quick returns.

1. Lack of institutional support to shrimp farming.

2. Financial incentives of the scheme are too low
for shrimp farming.

3. Lack of direct involvement of agencies like
MPEDA/DoF in FPO scheme. CBBOs/NGOs
unfavourable attitude towards shrimp farming.

4. Size of FFPO-Bringing 100 farmers to form a
FPO is unrealistic for shrimp farming.

5. All farmers are not small farmers as per the
FFPO guidelines.
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TECHNO-ECONOMIC EVALUATION OF ON-FARM SHRIMP NURSERY

Adoption  of  on-farm
nursery facilitates the farmers
in ensuring quality shrimp seed,
reduced the energy cost and
minimised the culture duration
days due to compensatory
growth potentials and paved
the way for more than two
crops in a year. A comparative
study was conducted among
the shrimp farmers who had
on-farm nursery (n=33) with
direct stocking farms. Though
in both systems the seed had
grown with an Average Daily
Growth (ADG) 0.01g for first

35
S

h 30 -
r

[ 25
™20 |
p

—— Nursery —— Direct

30-35 days, but subsequently
the nursery stunted seed had
a faster growth rate with an
ADG of 0.4-0.5 g, whereas the
direct stocked shrimp grown
with an ADG 0.2-.0.3g during
the same period. The nursery
grown seed attained a weight
of 25 gin 100 days and 30 gin
110 days thereby had a count
difference which fetched them
higher price compared with
direct stocked shrimp (Fig-5).
The nursery adopted farmer
had three crops in a year and
planned his crops in tune with

market scenario. Adoption of
nursery ensured the supply of
quality seed for the grow-out,
minimised the disease risks
and increases the productivity
per ha/year. Similarly, nursery
also helped in reducing the
feed wastage, manpower and
energy cost for the initial 30
days (Fig-6). Therefore, on-
farm nursery should be part
of the package of practices of
shrimp farming and farmers
need to be motivated to adopt
the same.

30.12

25.72

23.54

20,6220.06

4.03

Fig. 5

Shrimp growth rate
with and without on-
farm nursery (n=33)

0 - U.Uo 7 T

1 10 20 30

50 60 70 80
Day of Culture

40

90 100 110

140%

120%

100%

80%

60%

40%

20%

0%

% change over without nursery system

-20%
Fig. 6
Percentage change in

key parameters with
nursery system
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EFFECTIVENESS OF SKILL DEVELOPMENT ON IMTA TECHNOLOGY ADOPTION

Skill development
programmes were conducted
through capacity development
and demonstration  of
Integrated Multi-trophic
Aquaculture (IMTA) as part of
DBT funded project comprised

of cage culture Seabass fish
farming  (Lates  calcarifer),
seaweed culture (Kappaphycus
alvarezii) (Gracillaria salicornia),
mussel culture (Perna viridis),
clam culture (Meretrix
meretrix) and ornamental fish
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culture (Etroplus suratensis). An
evaluation conducted among
the beneficiaries in Karankadu
and Regunathapuram villages,
Ramanathapuram district,
Tamil  Nadu, revealed that
50% of them perceived that



they acquired moderate level
of knowledge and skills in
establishing and  managing
the IMTA production system
(Fig. 7). However, despite
their increased knowledge and

Income generation

Enhancement in entrepreneurial
ability

New enterprise initiation

Targeted benefits

Gain in knowledge, skills and
attitude

Increase in knowledge in fisheies

SOCIAL SCIENCES AND DEVELOPMENT

skills, only a minority expressed
readiness to venture into new
enterprises which is due to
the high risk associated in
terms of investment and skill
involved in new enterprises.

60

20
Percentage

Therefore, financial assistance
and handholding are required
for them in continuing the
established aquaculture
production systems.

i Lowly
benefitted

i Moderately
benefitted

M Highly

benefitted Fig. 7

Effectiveness of skil
development on
adoption of IMTA
technology

TECHNO-ECONOMIC ANALYSIS OF IMTA TECHNOLOGY

In the Integrated Multi-
Trophic  Aquaculture  (IMTA)
pilot model demonstrated for
the livelihood development
of fisher families, seabass
fish farming occupied the
forefront as the primary crop,
while seaweed and mussels

served as  supplementary
crops. The profitability of
Seabass outperformed that

of seaweed and mussels.
However, acquiring seed and
feed for seabass incurred
higher expenditure, whereas
for seaweed and mussels, the
expenditure was limited to seed

100%
90% -
80% -
70% |

1000,
60% |
50% |

40% -
30% |
20% |
0%

10% -

alone. The waste generated by
seabass served as a nutrient for
seaweed and mussels thereby
the IMTA system is observed
to be environmentally sound.

The costs and profits
associated with IMTA are
given in Fig-. In IMTA system
one culture of Seabass, three
cultures of seaweed and one
culture for mussel was done.
The fixed cost incurred in each
system was equally shared
among the cycles of crops:
seabass culture (10 cycles),
seaweed raft culture (10

1000,

1000,
(21%)

I T

I T

cycles) and mussel raft (10
cycles). In the IMTA model,
feed cost emerged as a major
expenditure, accounted for
37% of the overall cost and
in case of seabass culture it
was 56% (Fig. 7). Fingerlings
accounted for 45%in IMTA,
89% in mussel culture, and 64%
in seaweed culture. Seaweed
seedlings were procured from
nearby farmers for the first
crop and the subsequent crops
acquired seedlings from the
previous culture.

3000,

|

Seabass culture (Rs) S

(Rs)
mShare of FC W Seed (Incl.Transport)  m Feed (Incl.Transport)

T

d culture M
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| culture (Rs) IMTA culture (Rs)

Fig. 8

Cost components of

Misc IMTA model
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9299, (35%)

In the IMTA model both
mussel and seaweed culture

positively  supported  the
seabass culture, presented
Cage culture

13850, (24%)

Profit

Mussel culture

6, (03%)

Profit

m Total fixed cost

W Total variable cost

potential environmental
benefits. The beneficiaries with
two hours of daily work earned
their income and the model

Seaweed culture

B Total fixed cost

4134, (47%)

m Total variable cost

IMTA culture

27283, (29%)

was found to be economically
viable.

m Total fixed cost
 Total variable cost

Profit

u Total fixed cost
= Total variable cost

Profit
Fig. 9

Costs and profit of
IMTA components

ORNAMENTAL FISH REARING IN RECIRCULATORY AQUACULTURE SYSTEM

Ornamental fish  rearing
in re-circulatory aquaculture
system was demonstrated as
livelihood development model
for the youth. The cost and

100% -
90% |
80% |
70% |
60% |
50% -
40% |
30% |
20% |
10% -

0%

1000, (07%;

RAS culture (Rs)

o Share of FC(Rs)
W Feed cost (Incl. Transport) (Rs) © Misc (Rs)

profit analysis indicated that
the system yielded a profit of
24% (Fig.10) with a substantial
contribution  from  variable
costs, particularly seed, feed

m Seed (Incl. Transport) (Rs)

and miscellaneous constituting
40%. This underscores the
efficiency and profitability of
re-circulatory aquaculture
technology.

M Total fixed cost
M Toatl variable cost

i Profit

Fig. 10

Costs and profit of
RAS system

FISHERS’ PERCEPTION ON FISH WASTE-TO-WEALTH TECHNOLOGY OF CIBA

A study was undertaken
in Ramanathapuram  district
of Tamil Nadu to analyse the
fishers’ perception on fish
waste to value added products
production technology.
The fishers strongly agreed
that the fish waste to value
added product production
technology has the potential
in cleaning the fish markets
across the country, minimizing
the environmental problems
generated by high amount of
fish waste and as an alternative

livelihood activity for the
fishers in their village. They also
agreed that the Plankton™,
and Horti”* are useful in
commercial aquaculture and
agriculture. The respondents
ranked identification of location
as the major challenge for
establishment of fish waste
to value added products
production unit with a rank
based quotient of 85.83
followed by the marketing
linkages (84.38) and unity
among the farmers (81.88).
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Establishment of fish waste
to value added products
production unit in the fish
markets or landing centre (rank
based quotient of 89.58) and
creating of market linkages
through offline and online
(85.00) and Govt. subsidy
to buy the inputs including
machine and its accessories
(81.67) were suggested for
establishment of production
unit (Fig.11).



“waste to wealth” intiatives as a concept of the
circular economy.

HortiPlus, can be used as nutrient rich manure
for agriculture/horticulture.

PlanktonPlus, can be used for boosting
plankton in aquaculture pond

Potential for doubling the farmers’ income.

Enhancing socio-economic status and
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DEVELOPMENT OF Al BASED CONTINUOUS
MONITORING SYSTEM IN AQUACULTURE

Al based  continuous
monitoring system (Fig.13) was
designed for indoor aquaculture
with  pH, temperature, DO,
and salinity sensors. The pH,
temperature, DO, and salinity

Sensors
=

pH Temperature TDS D

Surface vehicle (connected with bottom soil)

Power supply

sensors were integrated with
Raspberry  Pi. Python and
MySql programmes used for
data acquisition from sensors
and development of desk-top
and mobile based application.

Raspberry Pi

—>

l Local database

Development of interactive
module, installation of the
system and monitoring of the
parameters in the farmers
pond have to be carried out to
standardize the system.

Gateway

¢ Cloud server

!

Farmers/ Stakeholders

T

User applications

2

[

v Fig. 13
Proposed framework
of Al based continues
monitoring system
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Aquaculture based
livelihood development models
were demonstrated under the
Scheduled Tribe Component
(STC) and Scheduled Caste

Sub Plan (SCSP) programme
to improve the  socio-
economic conditions of SC/
ST households in the states
of Tamil Nadu, Gujarat,

Odisha and West Bengal. The
models demonstrated and the
progresses made are briefed
below.

NURSERY AND GROW OUT CULTURE OF ASIAN SEABASS (Lates calcarifer)

IN CAGES

An  improved  nursery
rearing technology for growing
fry to fingerlings in small net
cages (Hapas) with formulated
feed was demonstrated to
create an additional livelihood

avenue for the coastal SC
fisherwomen. A group of 22
SC women beneficiaries from
Kottaikadu Village, Cheyyur
Taluk, Chengalpattu District,
Tamil Nadu who were originally

Distribution of seabass fry for nursery rearing

Nursery rearing of seabass in backwaters

Grading of seabass fingerlings

Sale of seabass fingerlings to farmers
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involved in bivalve collection
in  the Buckingham canal
backwaters were trained on
this technology. A nursery
rearing pen to prevent the
entry of crabs measuring 30

Fig. 1

Nursery and grow
out culture of Asian
Seabass (Lates
calcarifer) in cages
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meter width and 60 meter
length  (mesh size 25mm)
was installed by involving
fisherwomen Self Help Groups
(SHGs). Hapas of 2 meter
length x1.5 meter height x
1 meter width were installed
inside the pen (Fig.1). CIBA
hatchery produced seabass
fish fry with a length of 2.0-
30 cm and 1.00-1.20 g

weight were stocked 300 nos/
hapa. The fishes were fed ad
libitum twice/thrice a day with
formulated nursery  rearing
feeds. Grading of seabass fry
was done on weekly basis and
after rearing for 48 days, the
fishes attained a fingerling
size of 10.52 cm length and
13.50 g weight. The fingerlings
(4,220 nos.) were sold for

CAGE CULTURE OF ASIAN SEABASS

Four fish rearing cages
made with Galvonized Iron
frames of size 4m x 3m x
2.5m (30m?) were fabricated.
Seabass  fingerlings  were
stocked @ 1,000 numbers/
cage in Kottaikadu and Kolathur
villages in Chengalpattu district
of Tamil Nadu. Fingerlings with
an average size of 10-12
cm were stocked (41.6 Nos/
m?3). Fishers were fed with
formulated floating pellet feed

Cage farming of seabass

Partial harvest of seabass

CIBA Seabass*" twice a day and
the estimated feed conversion
ratio (FCR) realised was 2.2.
Sampling was done once in
30 days and the survival rate
was estimated to be 80-85%.
Totally 4 SHGs consisted of
27 members in Kottaikadu and
12 in Kolathur were involved
in the cage farming (Fig. 2). A
partial harvesting of 350 fishes
weighing 100 g size was sold
at Rs.100 per fish and realized

Cage farmed seabass

Distribution of sale proceeds

NURSERY REARING AND FARMING OF ASIAN
SEABASS Lates calcarifer IN PONDS

Nursery rearing and grow-
out farming of seabass (Lates
calcarifer) in a brackishwater
pond was undertaken under

the SCSP  programme  at
Valamedu village, Vakkadu
Mandal,  Tirupathi  District,

Andhra Pradesh. A portion of a
pond (0.25 acres) having a size
of 1.25 acres water spread area
was used for nursery rearing
of seabass and the remaining
area was used for farming of
seabass (1.0 acre) by a group
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growout culture and revenue of
Rs. 2,03,800/- was generated.
In addition to that cage farming
of seabass using the nursery
produced fingerlings was also
undertaken in two cages by
these SHGs and generated
a revenue of Rs.1,58,000/-
through sale of 493 kg of cage
produced seabass fish with size
range of 700-1,200g.

revenue of Rs.35000 during
the month of October, 2023.
An another 55 live fishes of
800 gram fishes were sold at
Rs.500 to ICAR-CIBA for raising
as brood stock and realized
an income of Rs. 27500. The
closure of bar mouth in the
creek led to algal bloom and
reduced water transparency
was the major constraint
reported by the farmers.

Fig. 2

Cage culture of Asian
seabass

of 10 members belonging to
Scheduled Caste community of
the same village. A net fencing
was made to separate the
nursery rearing area from the
grow-out farming. A catwalk
was made in the nursery
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rearing area and hapas were
installed on both the sides.
About 1,400 numbers of
seabass fry of average length
of 1.5 cm were stocked in
the hapas for nursery rearing.
Grading of fishes was done on
weekly basis. After 85 days
of rearing the nursery reared
seabass attained 14.0 cm size
with an average weight of 18

g. Inthe grow-out pond 1,200
numbers of seabass fingerlings
of 4-5 inch size weighing
10-12 g were stocked and
fed with formulated floating
pellet feed. The excessive
fingerlings other than that
used for grow out stocking
were sold for Rs.31,750/-.
In the grow out a production
of 610 Kg of seabass was

Nursery rearing happas installed in the pond

Grading of seabass fingerlings

Feeding zone installed in the pond

Harvested farmed seabass
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harvested with an average size
of 450g and realized a revenue
of Rs.1,62,500/-. Through
the participatory technology
adoption of nursery rearing
and farming of seabass, the
scheduled caste community
members have earned a total
revenue of Rs. 1,94,250/- .

Fig. 3

Nursery rearing

and farming of
Asian seabass Lates
calcarifer in ponds
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FARMING OF SNAPPERS AND ASIAN SEABASS USING FRP-HDPE HYBRID
CAGE IN PULICAT LAKE WATERS

Farming of snappers and
seabass fishes using FRP-
HDPE Hybrid cages was
demonstrated for a group
of 12 SC beneficiaries at
Thonirevu  village,  Pulicat,
Thiruvallur ~ District,  Tamil
Nadu. The snapper fingerlings
with an average size of 100
g and seabass fingerlings with
an average size of 20g were

Stocking of snappers in the FRP-HDPE hybrid cage at Pulicat Lake waters

Sampling of cultured fishes

Harvested Snapper fishes

Red Snapper Grow-out Culture

Culture Period (Months)

stocked in the month of April,
2023. The fishes were fed
with formulated pellet feed
twice a day. Regular growth,
water quality and disease
monitoring were carried out.
After 7 months crop period
90% survival was obtained for
snappers while 55% survival
was obtained for seabass.
Snapper fishes with an average

size of 800 g were sold out
for Rs.1,00,800 (@ Rs.280/
kg). Seabass were sold out for
a total of Rs.1,66,100 (330kg
of 1.00 kg size fishes sold @
Rs.350/kg and 220 kg fishes
of 300g size range sold @
Rs.230). The detailed growth
and cost economics were given
in graphs (Fig. 4).

Seabass Grow-out Culture

Body Weight (gm)

Culture Period (Months)

Growth rate of Snapper and Seabass fishes
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Fig. 4

Farming of Snappers
and Asian Seabass
using FRP-HDPE
hybrid cage in Pulicat
Lake waters



182

DEMONSTRATION OF BRACKISHWATER AQUACULTURE TECHNOLOGIES
AMONG IRULAR TRIBAL FAMILIES

Brackishwater aquaculture
technologies ~ Viz;  milkfish
farming in pond and pens,
seabass nursery rearing in
net cages (hapas) and crab
farming in pen and boxes
were demonstrated with 20
coastal Irular tribal families of

Laximipuram  village,  Minjur
taluk, Tiruvallur district, Tamil
Nadu. Total 400 nos of seabass
juveniles with an average size
of 100 g were stocked during
the month of January 2023.
After a period of 6 months the
fishes with a size range of 450

g to 900 g were harvested. A
production of 85 kg seabass
was harvested and sold at an
average price of Rs.330/kg
and revenue of Rs.28,000/-
was realized.

Fig. 5

Harvested seabass
by Irular tribals

INTEGRATED AQUA-AGRI-POULTRY-GOAT REARING - A SUSTAINABLE
LIVELIHOOD MODEL FOR TRIBAL SHG OF SINGOD, NAVSARI

Navsari Gujarat Research
Centre of ICAR-CIBA
demonstrated an Integrated
Aqua-Agri-Poultry and Goat-
rearing Model for the livelihood
and nutritional security of a
Self-Help Group consisted of
40 tribal families — the Singod
Halpati Samaj Yuva Matsya
Udhyog Juth, in Singod Village,
Navsari District, Gujarat (Fig.6).
NGRC-CIBA distributed inputs

like net cages, cage frames,
fish seed, feed, vegetable
and fruit tree saplings, goats,
broiler chicks, etc., apart from
providing technical know-how
on cage-based fish farming in
the village community pond.
In addition, the tribal SHG
was supported with supply
of seabass fingerlings (3-4
inches), pearlspot fingerlings
(2-4 inches), feed, bamboos,
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green shed nets, etc. The SHG
purchased 12,000 numbers
of Catla and Rohu seeds and
2 tonnes of feed with their
previous year’s income. They
generated an income of Rs.5.8
lakhs through partial harvest
and sale of fishes (Pangasius,
Tilapia, Rohu and catla) and
goats.

Fig. 6

Integrated Aqua-
Agri-Poultry and
Goat-rearing model
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Upon  witnessing  the
success of integrated Aqua-
Agri-Poultry-Goat rearing
model at Signod, Navsari,
Gujarat, the Gujarat Fish
Farmers  Producer  Co-op.
Society Ltd. (GFFPO) Navsari,
signed MoU with ICAR-CIBA,
Chennai for the demonstration
of brackishwater aquaculture
technologies for the livelihood
upliftment of tribal members
of GFFPO. As part of this MoU,
NGRC of CIBA adopted 40

Inputs distribution to tribal beneficareis

scheduled tribal members of
GFFPO and renovated 4,000
sg. m. pond at Mendhar village
in Navsari district, Gujarat for
the demonstration of above
model. The pond (4,000 sq.m)
with a depth of around 1.5 m
was renovated for the model
with a goat (20 x10 ft) and
poultry shed (20 x 20 ft) on
one side of pond dyke and 300
sq. m. area for horticulture
crops on the other side dyke
was developed. Inputs such
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as 10,000 nos seabass seed
(1 inch size) ; 10,000 nos
pearlspot seed (1 inch) ; crab
boxes -1,000 nos; hapa-80
nos; feed-150 kg; feeding
boats- 2 nos solar lamps - 8
nos; were distributed to the
beneficiaries (Fig.7). The SHG
earned %.1.8 lakhs from the
sale of 3 - 4 inch size seabass
and pearlspot fingerlings to the
tribal fish farmers operating in
Palghar, Maharastra state.



Fig. 7

Stocking of seabass
in hapas

Grading of seabass

NURSERY REARING AND POND-BASED CAGE CULTURE OF PEARLSPOT

(Etroplus suratensis)

Nursery rearing of
pearlspot fish fry followed by
pond-based cage culture was
demonstrated as a livelihood
activity for SC beneficiaries
in Navsari. The SC group
comprised of 14 members
from Jalalpore village in Navsari
and the farming activity was
taken up at Matwad Village,
Navsari. The SC group was
trained on hapa-based nursery,
feeding and fish handling prior
to commencement of the
farming activity. Pearlspot fry
(TL~ 2.5-3.5 cm), 4000 nos
were stocked @ 400 nos./
hapa (100 fish/m?) in ten
hapas each measuring 2m x

2mx 1.75m (8 mesh, 2.0 mm)
size erected in a brackishwater
earthen pond. The fish were
fed with 40% crude protein
diet thrice a day for the first
30 days followed by twice a
day for the rest of the period.
The fry attained an ABW of
10.87 g and 29.19 g by 50
days and 95 days respectively
with a size range of 18-52g
by 95 DOC. The length-weight
relationship of pearlspot during
the trial was, W=0.011268
L3372 (n=663, R? = 0.978)
and the fish demonstrated
a positive allometric growth
pattern (Fig-8). The Fulton’s
condition  factor, allometric

184 ICAR-CIBA, Chennai |ANNUAL REPORT 2023

condition factor, and relative
weight condition factor of
pearlspot during the trial were
2443, 1133, and 1.0063
respectively indicating that the
fish were growing optimally and
the culture system was suitable
for the species. The survival
rate observed during the trial
was 100%. On termination of
the nursery rearing activity,
the fish were size graded into
small, medium, and large and
stockedinto5mx2mx1.75
m growout cages for further
rearing to produce table sized
fish.



SOCIETAL DEVELOPMENT PROGRAMMES AND TECHNOLOGY DEMONSTRATIONS

100 1
90 4
80 4
70 A
60 -
50 A
40 -
30 A
20 A
10 A

Weight (g)

!

y:OI.Sl_fnseO‘Mggx /, o
R?=0.9512
0&8
=

4 6 8 10 12

14

Fig. 8

Length weight
relationship and
Growth curve of
pearlspot fry reared

0 20

40 60 80 100
DOC (days)

in hapas during 95

120
days of nursery

Sampling of pond-
based cage culture
of Pearlspot

EVALUATION OF PLANKTON #tY* IN CARP CULTURE IN THE SUNDARBAN
REGION OF WEST BENGAL

Potential  application  of
CIBA-Plankton?s(PPlus) in
low saline carp culture was
demonstrated as a livelihood
activity for thirty six tribal
farmers of Poila gheri, in
Mousuni  block.  Eighteen
ponds (200-1000sg.m)
were taken for demonstration
with 6 different treatments
i.e., Control-Mustard oil cake
(MOC) 200 kg/ha + farm

yard manure (FYM) 1.5 t/
ha, T1- MOC+FYM+20ppm
PPlus, T2-20ppm PPlus, T3-
40ppm  PPlus, T4- 60ppm
PPlus, T5- 80ppm PPlus. Cost
effective  formulated  feed
was also used in carp culture.
Ponds were stocked with
Catla and Rohu (1:1) @1pc/
sg.m. Initial body weight of
Catla and Rohu were 111.11g
and 33.33 g, respectively.
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After 90 days of culture the
average body weight (ABW)
of Catla (Fig-9. ) and Rohu
(Fig.10) were 113.40,81.20;
1736.60,104.33;
147 .27,104.47;
124.33,84.67; 131.27,83.27,
and 140.66,9140 g, in
control, T1,T2,73,T4 and T5,
respectively (Fig.9).
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COST EFFECTIVE SHRIMP FARMING USING PLANKTONPYS AND POLY?v*
INVOLVING SC FARMERS THROUGH LEARNING AND EARNING WHILE

WORKING (LEW) MODEL

A demonstration  was
conducted at KRC farm using
Plankton®® and Poly?*  to
validate the cost effective
shrimp farming with 20 SC
farmers through Learning and
Earning while Working (LEW)

model. Farming was done with
two stocking densities  (A)
40 PL/sq. m and (B) 60 PL/
sq. m. Plankton?™ was used @
40 ppm to boost the plankton
density in culture ponds. At the
end of 112 days culture, the

shrimps attained an average
bodyweight of 17.54g and
16.3g in the ponds A and B
respectively (Fig.11). A total
shrimp production of 1900Kg
was attained and revenue of
Rs.5.00 lakhs was generated.

Fig. 11

Harvest of P
vannamei shrimp
produced using
Plankton®® and
Po|yp/u5

ASSESSING THE POTENTIAL APPLICATION OF CIBA-PLANKTONPYS IN

PADDY CULTIVATION

CIBAPlankton™s anutrient-
rich hydrolysate derived from
fish waste was assessed for
its efficacy in paddy cultivation
as a foliar spray in Thiruvallur
District, Tamil Nadu with

the participation of 40 SC
farmers. The trial included
three treatments: Control, in
which  conventional  farming
practices were followed; PP
5%, involving two applications
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of Plankton®s 5% (v/v) in
conjunction with conventional
practices; and PP 6%, which
entailed two applications of
Plankton™s 6% (v/v) alongside
conventional practices (Fig.12).
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Each field measured 1 acre.
Results indicated that fertilizer
such as ammonium sulphate
applications has been reduced
during panicle initiation stage
in Plankton™* -treated fields
and no significant difference

in yield was found among the
treatments.  Moreover, no
pest incidence was found in
Plankton™ treated fields and
as a result no pesticides were
used in Plankton™s applied
fields. These findings show that
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Plankton™s application along

with  conventional  farming
practices could reduce the
need for synthetic inputs
and  pesticide  application,

thereby promoting sustainable
agricultural practices.

Fig. 12

Application of
Plankton®: as foliar
spray in paddy
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DIVERSIFIED FINFISH FARMING MODELS FOR LIVELIHOOD DEVELOPMENT

AT BALASORE, ODISHA

Demonstration of
diversified  finfish ~ farming
including Asian seabass, milkfish
and grey mullet was carried
out with 30 ftribal farmers at
Balasore District, Odisha. About
4000 numbers of seabass fry
(1.2-1.5 cm) were stocked in
hapas for nursery rearing in a
pond-based system. After 60
days of rearing, 2800 early
fingerlings (4.0-5.0cm) were
produced with a survival of
70%. Pre grow out was also
carried out in hapas in the pond.

Average survival of 45% was
observed and 1260 number
seabass juveniles (35-40 @)
were produced. The juveniles
were stocked in a pond along
with 2500 numbers of stunted
milkfish which were supplied
for grow out farming. Milkfish
reached an average 1.0 kg size
and total of 2.2 t production
is expected from multiple
harvesting. The fishes were fed
with CIBA nursery and grow
out of 0.5 mm to 1.2 mm
size. In another demonstration

10000 milkfish seed were
supplied  to  beneficiaries.
Milkfish fingerlings (5-8 cm)
were reared for 60 days as pre-
grow out and subsequently
the juveniles (20-25g/12-
15 cm) were stocked in an
earthen pond along with grey
mullets to demonstrate a
polyculture model of farming.
Milkfish reached an average
size of 100g and total of 4.5
t production is expected from
multiple harvesting (Fig.13).

Fig. 13

Partial harvest of
milkfish

WORKSHOPS AND EXPOSURE VISITS ORGANIZED FOR THE SC/ST FAMILIES

A national workshop was
organized jointly with Tamil
Nadu Tourism Development
Corporation  on  “Listening
to the wvoices of coastal
and tribal women and their
success stories and awareness
on livelihood  opportunities
includingruraland aqua tourism”
on 23< June 2023. About

150 coastal and tribal women
engaged in aquaculture based
livelihoods  from  Tiruvallur,
Kancheepuram, Cuddalore and
Chengalpattu districts of Tamil
Nadu and officials from the
development  departments,
financial institutions and NGOs
participated in the workshop.
Dr Mrs Soumya Swaminathan,
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Chairperson, M.S. Swaminathan
Research Foundation (MSSRF),
Chennai and ThiruS. Annadurai,
CLS, Director, Tribal Welfare
Department, Govt. of Tamil
Nadu graced this workshop
and honored 18 women who
presented their success stories.



Fig. 14

Application of
Plankton® as foliar
spray in paddy

2. An awareness campaign for ST/SC beneficiaries on ‘Livelihood Opportunities through
Brackishwater Aquaculture Technologies integrated with Agro-based Technologies’ through a
traditional “Puppet Show was conducted on 13.10.2023. About 170 participants attended.
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3. Organized a training and exposure visit for the tribal and schedule caste families on brackishwater
aquaculture technologies under the ICAR CIBA-SCSP Scheme and STC component during 27- 29
December 2023 was conducted. About 25 ST/SC beneficiaries from Pulicat villages got benefited.

4. Eight coastal and tribal women beneficiaries of CIBA from Tiruvallur district received appreciation
and honour from Ms. Iswariya Ramanathan, Sub-collector, Ponneri Taluk, Tiruvallur district, Tamil
Nadu.
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HUMAN RESOURCE DEVELOPMENT
(HRD)

TRAINING PROGRAMMES ATTENDED

SCIENTISTS
S.No Nafr\e a'.'d Programme Name Duration Organized by
designation
. |DrSandeep kP, Z\éoéfggzCE;‘ZLTEE:Q?}:;QS'CS‘”'”9 Chenna | 9-13January, | USFDA, CAA and
| Scientist d 2023 JIFSAN at Chennai
(GAPs)
| Dr Aritra Bera, x\éoéfg‘giCE?CLTESFFQ?,?;’:S'C;&”'”9 Chenna | 9-13January, | USFDA, CAA and
| Senior Scientist d 2023 JIFSAN at Chennai
(GAPs)
DrJ Raymopd Jani | Workshop cum mterna‘uonal training . 9413 ey, USFDA, CAA and
3. | Angel, Senior on Good Aquaculture Practices Chennai .
= 2023 JIFSAN at Chennai
Scientist (GAPs)
ICAR-CIWA,
4 Dr B. Shanthi, Participatory Gender Approaches for Online 23-28 January, Bhubaneswar
| Principal Scientist | Agriculture Development 2023 and MANAGE,
Hyderabad
: . Mariculture Technologies for
5. Sh.” Aravmd R, Income Multiplication, Employment, Online =2 [ 20TV ICAR-CMFRI, Kochi
Scientist o 2023
Livelihood and Empowerment
) ) Mariculture Technologies for
6. Sh,ﬂ ng Thomas, Income Multiplication, Employment, Online 727 Py, ICAR-CMFRI, Kochi
Scientist e 2023
Livelihood and Empowerment
Shri Pankaj Amrut | Mariculture Technologies for 727 Februar
7. | Patil, Income Multiplication, Employment, Online Y | |CAR-CMFRI, Kochi
B L 2023
Scientist Livelihood and Empowerment
L . Animal
B pincpalScentst | mproved productvty and et | Onine | 3 March, 2023 | Bechmology
P proveap 4 Division, ICAR-NDRI
9 Dr R Geetha, Training programme on Multivariate Online 20-27 March, ICAR — NAARM,
" | Senior Scientist data analysis 2023 Hyderabad
. Hands-on training program on
Dr Aritra Bera, L 12 -16 June, CGIAR-ICRISAT,
10. Senior Scientist CRISPR/C@S—Q—based gene editing Hyderabad 2023 Hdlmsed
technologies in plant
DrT. Hands-on training program 19-16 June
11. | Bhuvaneswari, on CRISPR/Cas9 Gene Editing Hyderabad ! ICRISAT, Hyderabad
. L S 2023
Senior Scientist technologies in plants
. . Hands on training programme on
1, |DrB.Sivamani, | pionp cas based molecular TRPVB, | 37 july, 2023 | TRPVE- TANUVAS,
Senior Scientist } . Chennai Chennai
diagnostic platforms
Hands on training programme
13, | DrsheryTomy, | oiopR/Cas based Molecular TRPVB, | 3_7 july, 2023 | TRVEBP- TANUVAS,
Principal Scientist : ) Chennai Chennai
Diagnostics Platforms
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: Hands on training programme
gy | DTRATETES 288, | o e e beeed mslealn TRPVB, 1 3_7 July, 2023 | TANUVAS, Chennai
Senior Scientist . ) Chennai
diagnostic platforms
Madras Veterinary
15 Dr N.Lalitha, National Training cum Workshop on Chennai 07-11 August, College,
" | Scientist Trends in Genomics 2023 Chennai
Training Programme on  Deep
Dr M. Jayanthi, Learning .about Ms EX.CeI e : 10-24 August, | Xanthus Institute,
16. . B PowerPoint for effective Research Online
Principal Scientist — 2023 Goa
Management and Scientific
Communication
Training Programme on Deep Learning
17 Dr R. Geetha, about Ms Excel and PowerPoint for Online 10-24 August, | Xanthus Institute,
| Scientist effective Research Management and 2023 Goa
Scientific Communication
Mr C. Siva, Professional Certificate Program on ) 05 September- Wagenln.gen
18 Scientist Animal breeding and Genetics Qinline 05 Deemiber, University,
9 2023 Netherlands
Strengthening Institutional capacity in
19. Er:r?ér‘a?;?éntist surveillance & monitoring of AMR & HN(IjF::ar\é\éd = 2270(§c3tober, FAO, India
P AMU in the animal health sector Y
Dr B. Shanthi DST Sponsored Training Programme 20-24 Amrita School
20. Prinéi ol Scie’ntist on Research For Societal Good Coimbatore November of Business,
P Through Social Responsibility 2023 Coimbatore
TECHNICAL STAFF
S.No Nafne a'.‘d Programme Name Duration Organized by
designation
.| DrR suburg Yg;;‘fjh%i%&é”;ergjéﬁt”ﬂ'e Chemnai | 9-13January, | USFDA, CAAand
© | acTO 9 . 2023 JIFSAN at Chennai
Practices (GAgQP)
: : Training program on E-Governance
Shri S. Nagarajan, -2 : . ) 22-28 February, ICAR-IASRI, New
2. ACTO Applications in ICAR for Technical Online 2023 Delhi
Personnel
: . Agni College
3. Dl NEER U RPTO (RemOte P|.Iof[ Training Online 3-13 April, 2023 of Technology,
ACTO Organisation) Training .
Chennai.
ADMINISTRATIVE STAFF

S.No

Name and
designation

B. Prasanna Devi,
ubc

B. Prasanna Devi,
ubc

Programme Name

Workshop on Pay Fixation

Online

Training Program on PFMS/TSA | RTC-INGA,

& CNA Module-1

Chennai

Duration

24-26 July, 2023

19 October, 2023

Organized by

ISTM, New Delhi

ICAR, New Delhi
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TRAI

NING PROGRAMMES CONDUCTED

Name of the Training

Risk Management in Shrimp Aquaculture: Sensitization Programme to

Duration

No. of

Participants

I Officers of Banks and Insurance Sector IS ke, 2022 26
Hands on training programme on “Molecular techniques for fish and
2. | shrimp diseases” under the aegis of National Surveillance Programme | 24 July-4 August, 2023 9
for Aquatic Animal Diseases (NSPAAD), Phase-II
3 Recent Advances in Seed Production and Farming of Brackishwater 7-11 August, 2023 20
Finfishes
4 Recent developments in brackishwater aquaculture technologies for 4-8 Septermber. 2023 30
" | farmers of Ramanathapuram district, Tamil Nadu P !
5 Skill and entrepreeeurshlp development tralynlng program on ‘Aquafeed 12-14 September, 2023 26
Preparation Techniques and Quality Control
6 Hatchery seed produetlon, nursery rearing and farming of Asian 3-7 October, 2023 57
seabass (Lates calcarifer)
Kakdwip Research Centre, West Bengal
Training program on Recycling of fish waste to value added products,
7. | Plankton™ & Horti"™ for members of FishFED India at Navi Mumbai, | 6 -10 February, 2023 7
Maharashtra
Training Programme on Nutrition, feed formulation and management
8. | for brackishwater shellfishes and fishes for NEWS members at KRC- 11-12 April, 2023 7
CIBA
Training Programme on Seed production and farming technology of B
ol brackishwater finfishes at KRC-CIBA 2320 PGS, 2022 14
Training programme on "Hatchery Seed production, nursery rearing
10. |and farming of Asian Seabass (Lates calcarifer)" at KRC- CIBA 3-7 October, 2023 27
Kakdwip
Training programme on Brackishwater Aquaculture with Special
11. | Emphasis on Improved Traditional Farming Sponsored by NABARD at | 7-9 November, 2023 26
KRC of CIBA
Navsari Gujarat Research Centre, Gujarat
12 Orlenltatlon training for farrpers of Rajasthan on “Inland Fisheries and 15-17 March, 2023 1
Brackishwater Aquaculture
Hands on training on “Rural Fisheries Work Experience Program” for
13. | B.ESc. 4th Year Students of College of Fisheries Navsari, Kamdhenu 19-25 March, 2023 20
University
Training Programme on “Mud crab box culture and finfish nursery
14 culture in brackishwater ponds and creeks” for project associates 28 September - 1 30
" | and farmers of Mangrove and Marine Biodiversity Conservation October, 2023
Foundation of Maharashtra
PH.D. AWARDED
S.No Name of the Student Thesis Tittle Supervisor Bl
award
Bioremediation efficiency and culture potential of Dr P Nila Rekha
1. | Shri Sowmya Brata Sarkar | indigenous seaweed (Agarophyton tenuistipitatum) | S . . C .| 25.04.2023
. . Principal Scientist
in brackishwater system
Elucidating the mode of action of probiotics in Dr A Paniarahi
2. | Shri M. Sundaram biofloc based shrimp culture of Penaeus vannamei A ramgran, 11.05.2023
Principal Scientist
(Boone.1931)
Prevalence, Seasonal variation and characterization
3. | Shri Arul Rgj of important shmmp y|ra| and bacterial pat.hogens Dr SK Otte, , 30.05.2023
and their coinfection in Penaeus vannamei cultured | Principal Scientist
ponds form east coast of India
Dr T Sathish Kumar Enterocyt:ozoon hepetopenael (EHP) in Penaeus Dr M. MAKESH,
4. T vannamei: Characterization, epidemiology, host- . o 14.06.2023
(Scientist) . ; ! . Principal Scientist
pathogen interaction and diagnostics
Dr Ashok Kumar Jangam | Mining Shrimp Transcriptomes for functional Dr Vinaya Kumer
5. o 9 inIng Shnmp ptome Katneni, Senior | 20.10.2023
(Scientist) information on Economic Traits Scientist
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WORKSHOPS, SEMINARS
AND MEETINGS

ICAR CIBA CELEBRATED 74™ REPUBLIC DAY AND LAUNCHED
THE INTERNATIONAL YEAR OF MILLETS 2023

ICAR CIBA celebrated 741"
Republic Day on 26" January
2023 with traditional pride
and honour to the country
and the tricolour National Flag
was hoisted by Dr Kuldeep
K. Lal Director ICAR CIBA. In
his Republic Day address, Dr
Kuldeep Lal appreciated the

overall research performance
of the institute and stated
that the real challenge lies in
the large-scale adoption of
CIBA technologies by farmers
and other stakeholders. Dr
Kuldeep K. Lal also highlighted
the importance of farm
diversification and the
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significance of millet in Indian
agriculture and in the food
chain and formally launched
the International Year of
Millets 2023 in brackishwater
aquaculture  based  farming
systems.
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Shri Parshottam Rupala, Honourable Union Minister of Fisheries, Animal Husbandry and
Dairying, Govt. of India launched the National Surveillance Programme on Fish Diseases -
Phase-Il and Genetic Improvement Programme of Indian White Shrimp (Penaeus indicus)

Shri Parshottam  Rupala,
Honorable Union Minister of
Fisheries, Animal Husbandry
and Dairying, Govt. of India
on 27.02.2023 launched the
two  flagship  programmes
viz. National  Surveillance
Programme on Fish Diseases
(NSPAAD) - Phase-ll and
Genetic Improvement
Programme (GIPPI) of Indian
White Shrimp (Penaeus
indicus) in the presence of
several dignitaries, researchers,
officials, ~ farmers, industry
representatives, press and
media at ICAR-CIBA campus,
Chennai.  In his  address
the minister expressed his

happiness in launching the
NSPAAD and GIPPI programmes
both are important for the
development and sustainability
of aquaculture sector which

eventually lead to  Blue
Revolution in India. Dr L.
Murugan,  Hon’ble  Union

Minister of State for Fisheries,
Animal Husbandry and Dairying
& Information Broadcasting,
Govt. of India gave a detailed
account of various initiatives
undertaken by the Govt.
of India for the fisheries
development in the country
which  are  culminated in
increased fisheries production
of 16.50 million metric tonnes.

INTERNATIONAL WOMEN'’S DAY

ICAR-CIBA, Chennai,
observed International
Women's Day on 8" March,
2023. The theme for 2023

International  Women's  Day
is  “Embrace  Equity”. Dr
Kuldeep K. Lal, Director,
ICAR-CIBA, highlighted the

significance of celebrating the

International  Women's  Day
and the relevance of balancing
emotions in family life and work
place. In his address, the Chief
Guest, Dr Babu Rengarajan,
Clinical Psychologist stressed
the importance of emotional
intelligence  and conflict
management. He applauded
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Shri Jatindra Nath Swain, IAS,
the Secretary, Department of
Fisheries, Government of India,
Dr JKJena, DDG (Fy), ICAR,
Dr J. Balaji, Joint Secretary,
Department  of  Fisheries,
Government of India, Shri A.
Karthik, IAS, Principal Secretary,
Fisheries Department, Govt. of
Tamil Nadu, Dr Kuldeep K. Lal,
Director, ICAR-Central Institute
of Brackishwater Aquaculture,
Chennai and Dr U. K. Sarkar,
Director, ICAR-National Bureau
of Fish Genetic resources,
Lucknow along with team of
scientists and staff attended
the event.

the women's capabilities of
balancing and handling the
work and home efficiently and
effectively. Staff and Scientist
from CIBA regional centers
and other ICAR institute joined
the programme through online
mode.



THE 28TH RESEARCH ADVISORY COMMITTEE (RAC) MEETING

Research Advisory
Committee  (RAC) of an
institute is the apex advisory
group to review the on-going
research and development
programmes and  provides
need-based directions to re-
orient/modify  the research
programs for the ensuing year.
The first meeting of the newly
constituted RAC meeting was
held during 24-25" March
2023. Dr Iddya Karunasagar,
Former Senior Fish Safety and
Quality Specialist, FAO, Rome is
the Chairman of the RAC along

with him the following members
of RAC: Dr M. Sudhakar, Former
Director, Central Marine Living
Resources Institute (CMLRI),
Kochi, Dr A. K. Pal, Former Joint
Director, ICAR-CIFE, Mumbai,
Dr A. Laxminarayana, Former
Head, Fisheries Environment
Management Division, CMFRI,
Kochi, and Prof. T. J. Abraham,
Faculty of Fisheries Sciences,
WBUAFS, Kolkata attended
the meeting. Dr Shubhadeep
Ghosh,  Assistant  Director
General  (Marine  Fisheries)
ICAR representing the fisheries

WORLD INTELLECTUAL PROPERTY DAY

ICAR-Central Institute of
Brackishwater Aquaculture
(CIBA) celebrated the World
Intellectual Property Day, on
26" April 2023 with the theme
“Women and IP: Accelerating
Innovation and  Creativity”
celebrating the “can do”
attitude of women inventors,
Creators, and entrepreneurs
around the world and their

ground-breaking  work.  Dr
Kuldeep K. Lal, Director, CIBA
pointed out the importance
of Intellectual Property Rights
(IPR), the importance of
better identification, planning,
commercialization, rendering,
and thus preservation of
inventions or creativity in
the modern world. Dr V.
Parimalavarsini, Assistant
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SMD attended the meeting
by on-line as an ex-officio
member. Dr Kuldeep K. Lal,
Director, ICAR-CIBA, made a
presentation on the institute’s

research programmes,
participation in the national
mission  programmes  and

salient achievements of the
institute in the previous year.
The Director also highlighted
the priority research areas of
ICAR-CIBA for the next five
years.

Controller  of Patents &
Designs, Patent Office, Chennai
was the Guest speaker. She
covered distinct aspects of
amendments in IP legislations,
copyrights, designs,
trademarks, guidance in P
filing, adopting efficient and
paperless service.
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40™ INSTITUTE RESEARCH COUNCIL MEETING

40" Institute  Research
Council of ICAR-CIBA held
during 26-28™ April and 1¢
May, 2023 for reviewing on-
going research projects in
2022-23 and planning the
research activities for the
year 2023-24. Dr Kuldeep
K. Lal, Director, ICAR CIBA
and Chairman of the IRC in his
opening remarks highlighted the
major research achievements
in the past one year like formal

inauguration of flagship project
on ‘Genetic Improvement
Programme of Penaeus indicus
Phase-I, launching shrimp crop
insurance and achievements in
national disease surveillance
project. Subsequently, salient
achievements in all the research
projects were presented and
discussed in detail and the
technical  programmes  for
the research year 2023-24
were also outlined thematic

WORLD ENVIRONMENT DAY-2023

ICAR-CIBA and its regional
centres observed the World
Environment Day (WED) on
5% June, 2023 with the theme
‘solution to plastic pollution’
to create awareness among
the public on protection and
conservation of environment.
A similar theme (Beat Plastic
Pollution) was adopted in
WED- 2018 also indicating the
importance mitigating plastic

pollution. Dr PS.G. Krishnan,
Principal  Director,  Central
Institute  of  Petrochemicals
Engineering &  Technology
(CIPET), Chennai was the
chief guest and in his talk he
highlighted  that  reduction,
reuse, recyclingand segregation
are the methods to minimise
the plastic pollution. Dr Kuldeep
K. Lal, Director, stated that
though plastics are for good,
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wise. Research on
improvement of indigenous
shrimp species, disease
surveillance, nutrigenomics
and nutrition management,
aquaculture in inland saline
soils, and technology transfer
through mass media and
outreach programmes would
be given priority in the ensuing
year.

genetic

their management has to be
better. He emphasised need to
look into our contribution on
keeping the environment safe
for the future generation. Tree
plantations were organised
in CIBA regional centres at
Kakdwip, West Bengal and
Navsari, Gujarat in connection
with the WED 2023.



INTERNATIONAL YOGA DAY CELEBRATIONS

ICAR- CIBA, Chennai and
its regional stations celebrated
the International Yoga Day
on 21 June 2023. Dr Janani
Subburaj, Yoga & Naturopathy
Junior Doctor conducted Yoga
practice session. The scientists,

Officers, Staff and Students
have actively participated

in the practical yoga session
along with family members. In
addition, Dr Y. Deepa, Head of
Division, Manipulative Therapy,
Yoga

Government and
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Naturopathy Medical College,
Chennai has delivered a talk
on “Significance of Yoga in the
Modern Day Life". Dr Kuldeep
K. Lal, Director ICAR-CIBA
presided over the function.



NATIONAL FISH FARMERS DAY

Kakdwip Research Centre
of ICAR- CIBA celebrated
National Fish Farmers’
Day on 10" July, 2023 to
commemorate the invention of
induced breeding in Carp fish.
A total of 50 brackishwater
aquaculture  farmers  from

three brackishwater districts
of West Bengal viz. North 24
Parganas, South 24 Parganas
and Purba Medinipur attended
the event at KRC of ICAR-
CIBA. A Scientist-Farmer
interaction was held wherein
farmers raised their queries on
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various aspects of farming and
problems faced by them. Fish
seed of Pearlspot and Orange

chromide  were  distributed
among the Scheduled Caste
farmers of Buddhapur village of
Kakdwip.



SHRIMP FARMERS CONCLAVE-2023

ICAR-CIBA conducted
the Shrimp Farmers
Conclave-2023 on 1t August,
2023 at the Faculty of Marine
Sciences, Annamalai University
wherein about 4371 shrimp
farmers cutting across the
coastal districts of Tamil Nadu
participated. Inaugurating the
conclave Dr RM. Kathiresan,
the Vice Chancellor, Annamalai
University — articulated  that

both ‘top-down and bottom
up approaches’ (Lab-to-land
& Land-to-Lab) are essential
to develop and solve practical
solutions of the farming
community. Further, Private-
Public-Farmer-Partnership
is the mantra for making the
farming science-led and hi-
tech based to increase the
food production and ensure
the  entrepreneurship  and

attracting the youth towards
farming. A MoU was signed
between the ICAR-CIBA and
Annamalai  University — for
R&D collaboration during the
occasion. Dr Kuldeep K Lal,
Director, ICAR-CIBA, briefed
the Govt. of India schemes
under the Prime Minister’s
Matsya ~ Sampada  Yojana
(PMMSY) to the farmers.

ICAR-CIBA CELEBRATED THE 77TH INDEPENDENCE DAY OF OUR NATION

ICAR- CIBA celebrated the country’s 77" Independence Day by unfurling the National Flag at the
Main Campus, Field and Regional Centres with full respect and honour. Dr Kuldeep K Lal hoisted the
National Flag at the headquarters. In his Independence Day speech, he conveyed his wishes to all and
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outlined importance of keeping
the stakeholders needs in mind
while planning the research
and development activities.
Engaging the stakeholders in
our research as partners for
technology  validation  and
refinement at the field level that
would make our technologies
need based he added. Private-

public partnership in R&D is
the focus in the day to come
and sourcing Corporate Social
Responsibility ~ (CSR)  funds
from the corporate firms for
the technology-led societal
development is important he
highlighted. Dr S. Kannappan,
Principal  Scientist & OIC,
Muttukadu Experimental

Station, DrDebasis De, Head
of Kakdwip Regional Centre
of CIBA and Mr Pankaj Patil,
Officer-in-Charge, ~ Navasari-
Gujarat Regional Centre of
CIBA unfurled the national
flag at their respective office
premises and celebrated the
Independence Day with the
families of the staff.

Shri Parshottam Rupalaji, Hon’ble Union Minister of Fisheries, Animal Husbandry and
Dairying, Government of India launched the shrimp crop insurance schemes in the Second
Edition of ICAR-CIBA’s Shrimp Farmers Conclave-2023

—

ICAR- CIBA conducted the
second edition of its Shrimp
Farmers Conclave-2023 on
14" September, 2023 at the
Navsari Agricultural University
Campus,  Navsari,  Gujarat.
About 410 aquafarmers across
the coastal districts of Gujarat
participated in the conclave.
In addition to that officials,
technicians, faculty and
students were also participated
in large number. ShriParshottam

Rupalaji, Hon'ble Union
Minister of Fisheries, Animal
Husbandry  and  Dairying,

Government of India was the
Chief Guest and inaugurated
the Conclave. A special session
on ‘Shrimp Crop Insurance’
was convened wherein the
Agricultural  Insurance  of
Corporation of India, United
India Insurance Corporation
of India and the mediator
Alliance  Insurance  Brokers
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along with Dr T.Ravisankar,
Principal Scientist, CIBA and
DrL.Narashima Murthy, the
Chief Executive of the National
Fisheries Development Board
participated and  explained
about the insurance product
developed by the United India
Insurance for shrimp farming.
The farmers were optimistic
about the scheme and
expressed their willingness to
participate.



VIGILANCE AWARENESS WEEK 2023

ICAR-CIBA observed
Vigilance  Awareness  Week
(VAW) 2023 from 30" October
to 5™  November 2023.
‘Integrity pledge’ for institution
was administered by the Dr

H'IG[LAHEE AWARENESS WEEK 2023

B WL Ouibar 4 W ST By, TH21

Kuldeep K. Lal, Director, ICAR-
CIBA among all the staff of
the Institute including Regional
Centers. All the family members
of employee, stakeholders &
collaborators were sensitized

to take ‘Integrity pledge’ for
citizen on website of Central
Vigilance  Commission (CVC)
and commit to the nation on
corruption free India.

55™ INSTITUTE MANAGEMENT COMMITTEE (IMC) MEETING

ICAR-CIBA had its 55%
Institute Management
Committee  (IMC) meeting
on 31102023 at its
headquarters, Chennai. The
meeting was chaired by Dr
Kuldeep K. Lal, Director-
ICAR CIBA & chairman, IMC,
Members of the IMC viz. Smt

Noorjahan Beevi, Additional
Director of Fisheries Tamil
Nadu, Dr G. S. Saha, PS, ICAR-
CIFA, Dr P. K. Pradhan, PS,
ICAR-NBFGR, Smt Usharani
V. Administrative Officer &
member secretary, IMC and
several co-opted members
from CIBA  representing

Administration, Finance,
PME & Engineering Cell
participated in the meeting.
During the meeting a scientific
presentation was given by
Dr C.V. Sairam, SIC of PME
Cell on R&D programme &
achievements of the institute
during last one year.
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WORKSHOP ON COMMUNITY BASED MANGROVE RESTORATION (CBMR)
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Nature environment and
wildlife society (NEWS) in
association  with  Kakdwip
research centre of ICAR-CIBA
organized a one day workshop
on Community Based Ecological
Mangrove Restoration
(CBEMR) at KRC of ICAR-CIBA,
Kakdwip, West Bengal on 11
December 2023. Dr Debasis
De, Head of research centre,
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KRC, CIBA delivered inaugural
address for the programme.
Two foreign delegates, Dr Laura
Michie, PhD, Program Manager
& CBEMR Trainer and Mr
Leo Thom, Creative director,
Mangrove  action  project,

Seattle, United States were
the key resource persons in the
programme. Dr Laura Michie, in
her key note address, presented

the brief about the various
activities of Mangrove action
project. She also emphasized
the various methodologies of
community based mangrove
restoration projects handled by
the team. Around 40 delegates
and environmental activists
in and around the Sundarbans
participated in the workshop




NATIONAL FARMERS DAY

National Farmers Day or
Kisan Diwas is celebrated every
year 239 December 2023
in the honor of Chaudhary
Charan Singh who was the fifth
Prime Minister of India. ICAR-
CIBA, Chennai, Tamil Nadu,
observed the Kisan Diwas
as an activity of Swachhata
Pakhwada at Kasimedu fishing

WORLD SOIL DAY

ICAR- CIBA, Chennai
organised “Brackishwater
Aquaculture Farmers Meet” at
Ellavur, Tiruvallur district, Tamil
Nadu on 22" December, 2023
to observe the World Soil Day.
About 75 shrimp farmers
from the Gummidipoondi taluk
participated in the programme.

harbour, Chennai, Tamil Nadu,
by  conducting  awareness
programme on waste to wealth
and sharing of experience of
different  stakeholders  who
has used CIBA-Plankton™s
and CIBA Horti™, products
developed from fish waste.
Dr P. Mahalakshmi, Principal
Scientist and Nodal Officer of

In his presidential address,
Dr M. Muralidhar, Principal
Scientist  emphasized  the

importance of maintaining the
soil health in shrimp ponds for
pond fertility, productivity and
free from metabolites. Shri
VK. Gangadharan, Assistant
Director of Fisheries, Ponneri
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Swachh Bharat Mission of CIBA,
highlighted the importance
of National Farmers Day. She
also informed the attending
participants about the
importance of Swachh Bharat
Mission and waste to wealth
concept and how to utilize farm
waste effectively.

explained about the different
schemes  of  Government
of India for the aquaculture
farmers as well as fishermen
under the PMSSY such as
subsidy for biofloc culture,
processing plants, etc.



AWARDS &
RECOGNITIONS

KAKDWIP RESEARCH CENTRE (KRC) OF ICAR-CIBA PARTICIPATED IN THE
KRISHI MELA AT SASYA SHYAMALA KRISHI VIGYAN KENDRA, WEST BENGAL

AND BAGGED THE BEST EXHIBITION STALL AWARD

ICAR- CIBA participated in
the Krishi mela organized by
Sasya Shyamala Krishi Vigyan
Kendra, Ramkrishna Mission
Vivekananda Educational
and Research Institute
(RKMVERI), Sonarpur, West
Bengal during February 14-
16, 2023. The main themes
of the Krishi mela were

Natural farming and Farmers
Producers Organizations
(FPO). ICAR-CIBA in the Krishi
Mela organized institute stall
exhibiting the achievements
and technologies developed
by the institute along with
aquariums of brackishwater
candidate  species.  More
than 2000 people including

aquaculture farmers, students
and entrepreneurs visited the
stall of ICAR-CIBA. The leaflets
describing major achievements
of ICAR- CIBA were distributed
to various stakeholders. ICAR-
CIBA was judged as the best
exhibition stall of the Krishi
mela.

CIBA RECEIVED 2ND PRIZE FROM TOWN OFFICIAL LANGUAGE
IMPLEMENTATION COMMITTEE (TOLIC)

Under the aegis of Chennai
Town Official Language
Implementation ~ Committee
(TOLIC), ICAR-CIBA received
2nd prize under small institute
category. This was awarded
to ICAR-CIBA for the best
performance in the progressive
use of Official Language during
the year 2023 amongst the
188 PSU working under Govt.
of India, Chennai. Dr Sujeet

Kumar, Senior Scientist and
member of OLIC received
the award from Mr Kaushal
Kishore, Additional General
Manager, Southern Railway
and TOLIC chairman, and
Dr N. Anandavalli Director,
CSIR- Structural Engineering
Research Centre (CSIR-CERCQ),
Chennai. The award was
presented on 22122023
at CSIR-CERC. Dr Kuldeep
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K. Lal, Director, CIBA and
chairman of official language
implementation committee
(OLIC) and Mr Navin Kumar
Jha,  Chief  Administrative
Officer and member secretary
OLIC expressed their happiness
for the gradual improvement
in implementation of official
language at the institute.



Awarded Fellow-Indian

Virological Society  (IVS),
December 2023 - Dr
S.K.Otta

Received Certificate  of
Excellence for outstanding
paper on “Development of
nano-mineral fortified smart
feed package for improving
production, optimizing gut
health  and  environmental
security” authored by
PN.Chatterjee, A Mahato,
S.sarkar, A. Pal, A.Tah, S. Garai, |,
De, S.Das and D.De in the 30th
West Bengal State Science &
Technology Congress held on
28th Feb-1st March, 2023
at Science City, Kolkata. - Dr
Debasis De

Received the 2nd best oral
presentation award for paper on
Spermatophore  development
and effect of different mediums
on the short term chilled
storage in Indian white shrimp
P. indicus” in the international
conference of “Current
advances in agriculture, animal
husbandry and allied sciences”
(CAAAAS 2023) organized by
Agricultural research council of
Nigeria and National agriculture
development cooperative

Ltd. (NADCL), Baramulla, J &
K at Shri, Mata vaishno Devi
university, Katra, India from
July 10-11, 2023- Sri I.F. Biju

Receivedthe Youngscientist
award in the international
conference on “Aquatic
resources and  sustainable
management” organized by
the international academy of
science and research (IASR)
Kolkata, West Bengal at CIFR,
Barrackpore from August 30-
31, 2023. - Sri L.F. Biju

Awarded “Young
Researcher Award 2023" by
the International Academy
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of Science and Research in
the International Conference
on “Aquatic Resources and
Sustainable Management “held
on August 30 — 31th, 2023 in
ICAR-CIFRI, Barrackpore- Dr
Babita Mandal

Awarded DrC.V.Kulkarni
Best Ph.D research award for
the year 2022-23 in the all
India category by ICAR-CIFE -
Dr T. Sivaramakrishnan

Best paper presentation
award (Changes in digestive
enzyme activities during the
early ontogeny of milkfish,
Chanos chanos larvae) during



National ~ Conference  on
“Transforming Rural Poverty to
Prosperity through Sustainable
Fisheries” 19th — 21st July,
2023 held at Kishanganji, Bihar,
India - Dr T. Sivaramakrishnan

Best oral presentation
in the Indian Conference
on Bioinformatics 2023 -

Inbix’'23, Theme: Application
of Bioinformatics in Healthcare
organized by School of Bio
Sciences and  Technology,
Vellore Institute of Technology,
Vellore during November 24-
26, 2023 for the presentation
of the paper “Insight Into the
Bacterial Gut Microbiome of
Penaeus vannamei Fed with
Functional  Feed  Additives
Lactiplantibacillus plantarum by
Amplicon Sequencing” - Dr N.
Lalitha

Received Young Scientist
Award in Fisheries Science
during the 8th International
Conference on “Recent
Advances  in Agriculture,
Animal Husbandry, Sciences
& Technology for Sustainable
Entrepreneurship”  organized
by Agro Environmental

Development Society, Rampur

held at Rajmata Vijayaraje
Scindia Krishi Vishwa Vidyalaya,
Gwalior,  Madhya  Pradesh

during 26-28, March, 2023 -
Mr Pankaj Amrut Patil

Best oral presentation
award for the paper entitled
“Integrating culture of finfish,
shellfish, livestock, poultry
and horticulture  crops in
brackishwater farming system
as a livelihood activity for
coastal communities of
Gujarat” in 8th International
Conference on “Recent
Advances in Agriculture,
Animal Husbandry, Sciences
& Technology for Sustainable
Entrepreneurship”  organized
by Agro Environmental
Development Society, Rampur
held at Rajmata Vijayaraje
Scindia Krishi Vishwa Vidyalaya,
Gwalior, Madhya  Pradesh
during 26-28, March, 2023 -
Mr Pankaj Amrut Patil

Awarded the Best Paper
Presentation award for

the paper entitledArtificial
Intelligence  Based  Optimal
Location Model for

Aquaculture Development’ in

the International Conference
on Current Advances
in Agriculture, Animal

Husbandry and Allied Science
(CAAAAS-2023), during 10
=11, July 2023, Katra, India-
Dr P. Mahalakshmi

Awarded the Best Oral
Presentation award for the
paper entitled ‘Recycling of fish
waste to Plankton Plus and Horti
Plus production technology, a
viable option for doubling the
coastal communities income:
A Sustainable  Livelihood
Model in the 2nd International
Conference on Prospects and
challenges of  environment
and biological sciences in
food production system for
livelihood security of farmers
(ICFPLS-2023), Port Blair,
Andaman & Nicobar Islands,
India, 18-20, September,
2023- Dr P. Mahalakshmi,
Debasis De and K.P. Sandeep.

Top 2% of the researcher in
the world released by Stanford
University for most influenced
scientist (2023) in a Single
year.- Dr A. Panigrahi



LINKAGE &
COLLABORATIONS

THE INSTITUTE MAINTAINED LINKAGES WITH THE FOLLOWING NATIONAL
AND INTERNATIONAL ORGANISATIONS

ICAR INSTITUTES

ICAR — Central Marine Fisheries Research Institute, Kochi, Kerala

ICAR — Central Institute of Fisheries Technology, Kochi, Kerala

ICAR — National Bureau of Fish Genetic Resources, Lucknow, Uttar Pradesh

ICAR — Directorate of Coldwater Fisheries Research, Bhimtal, Uttarakhand

ICAR — Central Research Institute for Dryland Agriculture, Hyderabad

OTHER CENTRAL / STATE GOVERNMENT
DEPARTMENTS, SAUS / FOREIGN INSTITUTIONS

Agricultural and Processed Food Products Export Development Authority, New Delhi

Centre for Environment Fisheries and Aquaculture Science (CEFAS), Weymouth, Dorset, UK

College of Fisheries, University of Agricultural Sciences, Mangalore

Department of Fisheries, Ministry of Fisheries, Animal Husbandry & Dairying, New Delhi

Fisheries College and Research Institute, Thoothukudi

Department of Fisheries, Govt. of Maharashtra

Indian Institute of Technology, Chennai
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Mangrove Cell, Government of Maharashtra, Mumbai

Ministry of Water Resources, New Delhi

MS Swaminathan Research Foundation, Chennai

National Institute of Ocean Technology, Chennai

Sundarban Development Board, Govt. of West Bengal

Ramkrishna Ashram KVK, Nimpith, South 24 Parganas

Nature Environment and Wildlife Society (NEWS), Kolkata

Pinnacle Biosciences, Agasteeswaram, Tamil Nadu

Tamil Nadu Veterinary and Animal Science University, Chennai

The Pirbright Institute, UK

University of Southampton, UK

Vel Tech Rangarajan Dr Sagunthala R&D Institute of Science and Technology, Chennai

Crescent Innovation Incubation Council (CIIC) BSAR Crescent Institution of Science & Technol-
ogy, Chennai

Shri A. M. M. Murugappa Chettiar Research Centre, Chennai

SRM Institute of Science and Technology, Kattankulathur, Tamil Nadu

STATE FISHERIES DEPARTMENTS

The institute has well established linkage with state fisheries departments mainly
for transfer of technologies.
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CONSULTANCIES, TECHNOLOGY
DEVELOPMENT & TRANSFER

ICAR-Central Institute of Brackishwater Aquaculture (CIBA) signed MoU with
M/s. Pinnacle Bioscience for marketing of farmed indigeneous brackishwater

seaweeds

e L
BA

ICAR-CIBA  signed  a
MemorandumofUnderstanding
(MoU) with M/s. Pinnacle
Bioscience, Kanyakumari,
Tamil Nadu on 06.02.2023
to create market linkage for
the CIBA mentored seaweed
farmers to sell the cultivated
indigenous brackishwater
seaweed  species.  While
signing the MoU Dr Kuldeep
K. Lal, Director, ICAR-CIBA

emphasized the importance
of seaweed cultivation as
a viable livelihood option,
a rich source of nutritious
food and a major solution for
bioremediation of waterbodies.
Mr  Burosothaman, Research
Fellow, M/s. Pinnacle Bioscience
added that seaweeds being
nutrient rich has high value
when converted into energy
products,  biofertilizers  and
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food products. Dr P. Nila Rekha,
Principal Scientist and team
leader briefly outlined the
genesis of the brackishwater
seaweed  culture  starting
from bioremediation in shrimp
farm discharge water, biofliter
for RAS and standardisation
of culture practices for
indigeneous seaweed.
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ICAR-CIBA signed MoU with Aquapreneurs under start-up initiative for technical
support on nursery rearing of Asian seabass (Lates calcarifer) and consultancy
services on fish feed processing and production

ICAR-CIBA  formed a
strategic alliance with young
entrepreneurs for establishing a
seabass fingerlings production
nursery rearing unit and for
consultancy services on fish
feed processing and production
at Nellore, AP. In this context,
the current initiative is to
establish a nursery rearing
facilities and small scale feed
mill to process indigenous
formulated feeds for use in
farmed species by signing a
MoU on 13" March 2023
at CIBA, HQ, Chennai. During
the event, Dr Kuldeep K. Lal,
Director, CIBA  emphasised

that seed and feed are the
two major inputs essentially
required for the farmers for
large scale adoption of seabass
farming and impressed upon
the quality of feed vis-a-vis
the cost of production and also
highlighted the momentum
in seabass culture especially
the scientific farming using
hatchery produced seed and
formulated feed. Mr B. Mohan
Reddy & Mr M. Kiran Kumar
as joint partners, opined that
there is a considerable demand
for quality fingerlings and cost
effective feeds for seabass
aquaculture. Dr M. Kailasam,

Principal Scientist, Fish Culture
Division highlighted the genesis
of this initiative and the
unigueness of this MOU where
in simultaneously  nursery
rearing and feed production
is being taken up. Dr K
Ambasankar, Principal Scientist
and team leader for Nutrition
and  Feed  biotechnology
programs of CIBA briefed about
the significance of this initiative
and opined that the success of
this small scale feed mill would
pave the way for diversification
and growth of the sector in a
faster trajectory.

ICAR-CIBA inked MoU with Ms. Siri Industries, Karnataka under Make in India
programme for consultancy services on production of indigenous fish feeds
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ICAR-CIBA inked MoU with
M/s. Siri Industries, Tumakuru,
Karnataka  for  technology
support to produce indigenous
fish feeds on consultancy
basis. CIBA has the technology
for fish feed formulations
and branded as plus series of
feeds. Considering the demand
for cost effective feeds for
finfishes, M/s. Siri Industries
approached ICAR- CIBA for
technology support on fish

feed formulations, processing
and production and has entered
into a MoU on 14" March
2023, at CIBA, HQ, Chennai.
Dr K. Kuldeep Lal, Director
CIBA underscored that this
effort undoubtedly improve the
economic benefits, contribute
to innovation and growth, and
encourage sustainability and
competitiveness in the aqua-
feed sector in the longer run.
Dr B. Vinod, Managing Partner

of M/s. Siri Industires felt that
outcome of this MOU would
help the small and medium
fish farmers in the state of
Karnataka. Dr K. Ambasankar,
Principal Scientist and team
leader for nutrition and feed
technology, briefed about the
work plan of this initiative’s
in line with make in India
programme.

In the august presence of Shri Parshottam Rupala, Hon’ble Union Minister of
Fisheries, Animal Husbandry, and Dairying, Government of India ICAR-CIBA,
Chennai signed MoU with Agriculture Insurance Company of India (AICL) Limited,
New Delhi for “Development of Aquaculture Insurance Solutions” on 20 March,

2023.

ICAR-CIBA, Chennai
signed MoU with Agriculture
Insurance Company of India
(AICL) Limited, New Delhi for
“Development of Aquaculture
Insurance Solutions” on
20th March 2023 at the
Maharashtra  Sadan, New
Delhi, in the august presence

of Shri
Hon'ble  Union

Parshottam Rupala,
Minister  for
Fisheries, Animal Husbandry
and Dairying, Government
of India. The Hon'ble minister
mentioned that aquaculture
is  becoming  increasingly
important to provide food to
a growing global population
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and societal development. The
MoU was signed by Ms.Girija
Subramanian, Chairman and
Managing Director, AICL and
Dr Kuldeep K. Lal, Director
ICAR-CIBA, accompanied by
team leader Dr T. Ravisankar,
Principal Scientist.
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Shri Sudhir Mungantiwar, Hon’ble Minister for Fisheries, Government of
Maharashtra presided over the MoU signing between ICAR-CIBA and Department
of Fisheries, Govt. Maharastra for the brackishwater aquaculture development

in Maharastra state

T

ICAR-CIBA, Chennai
and the Department of
Fisheries, Maharashtra
signed  Memorandum  of
Understanding for the
sustainable development of
brackishwater aquaculture in
Maharashtra in the presence
of Shri Sudhir Mungantiwar,
Hon'ble Minister for Fisheries,
Government of Maharashtra
at Vidhan Bhawan, Mumbai,
Maharashtra on 21.3.2023.

During the interaction, Dr
Kuldeep K. Lal, Director, ICAR-
CIBA, Chennai expressed that
CIBA would initiate mapping
of coastal and inland saline
resources of  Maharashtra,
development of brackishwater
aquaculture  model  farm,
demonstration of finfish and
shellfish  livelihood  culture
models, training of fisheries
officials and farmers, etc, in
partnership with Department

of  Fisheries, Maharashtra.
Shri Atul  Patane,  IAS,
Secretary-in-Charge and
Commissioner  of  Fisheries,
Department  of  Fisheries,
Maharashtra underscored that
brackishwater aquaculture can
provide livelihood options for
the coastal fishers aiding in
augmenting fish production,
income and  employment
generation in the state.

ICAR-CIBA inked MOU with Ms. Ultra NutriIndia, Pvt. Ltd., Chennai for harnessing
insect Black Soldier Fly (BSF) (Hermetia illucens) larvae meal as an ingredient in
aqua feeds for better growth, immunity and disease resistance

ICAR-CIBA is partnered
with  Ms.Ultra  Nutri  India,
Pvt. Ltd.,, headed by Dr Nitish
Satyanarayanan, Director and
a team of young entrepreneurs
by signing a memorandum
of understanding (MoU) on
to explore the possibilities of
using BSF meal which is rich in
Anti-Microbial Peptide (AMP)
as a functional ingredient
in aqua feeds for improving

the growth, immunity and
disease resistance on 27th
March  2023. Ms. Ultra
Nutri India, a biotech startup
aims  providing  sustainable
and scalable proteins  for
aquaculture feed formulations.
Dr K. K. Lal, Director, CIBA,
underlined that this effort will
undoubtedly provide a cost-
effective alternative protein
source to the fish meal and
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there is a scope to modify the
fatty acid profile of the larvae
that would also help in finding
an alternative to fish oil. Dr K.
Ambasankar, Principal Scientist
and team leader for the feed
technology, briefed about the
significance of this MoU and
outlined scope of its use in
aquaculture feed production
sector.



ICAR-CIBA signed MoU with Vellore Institute of Technology (VIT), Tamil Nadu for
CIBA-Plankton® technology transfer

ICAR-CIBA signed
Memorandum of
Understanding  (MoU)  with

Vellore Institute of Technology
(VIT), Vellore, Tamil Nadu on 3
April, 2023 for transferring the
CIBA-PlanktonPlus production
technology on non-exclusive
basis. CIBA-Plankton™s is a
value added product developed
from fish  waste/trimmings

e

using a unique technology
which helps in  maintaining
healthy  phytoplankton  and
zoopalknkton bloom in shrimp
and fish culture ponds and
also aids in efficient feed
management. Dr Kuldeep K.
Lal, Director, ICAR-CIBA while
signing the Mol stressed
upon generating adequate
data on the field performance

1'_"5' = F
& Clga

MENMORANDUM OF (INDERSTANDING

SIGNING CERCMONY

of Plankton™ in agriculture
and horticulture crops. He
complimented the VIT for

recognising the technology
and coming forward to sign the
MoU. Dr Debasis De, Principal
Scientist, CIBA and team leader
of this technology briefly
explained the potential of
CIBA-Plankton™ in enhancing
the aquaculture productivity.

ICAR-CIBA joined hands with Shri A.M.M. Murugappa Chettiar Research Centre
for exploring the potential benefits of CIBA-Plankton”s in paddy crops

ICAR-CIBA  signed a
Memorandum of understanding
(MoU) with  Shri A.M.M.
Murugappa Chettiar Research
Centre  (MCRC), Chennai,
Tamil Nadu on 4" July, 2023
for evaluation the efficacy of
fishwaste converted CIBA-
Plankton™s in  paddy crop.
Dr Kuldeep K. Lal, Director,

ICAR-CIBA stressed upon the
need to explore the use of
Plankton™ in agriculture and
horticulture crops to increase
the demand for the product.
Dr Debasis De, Principal
Scientist, CIBA and team
leader of CIBA-Planktons
technology  informed  that
the potential use of CIBA-
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Plankton™s in agriculture can
be explored at the field level
through collaborative research
with MCRC. Dr N. Unnamalai,
Principal Scientist, MCRC said
that they are hopeful that
application of CIBA-Plankton”
will  improve the yield and
quality of paddy.
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ICAR-CIBA signed Memorandum of Understanding (MoU) with Sai Aqua Feeds
for large scale field demonstration of ‘CIBA EHP Cura I'.

ICAR-CIBA has developed
a cure for EHP named ‘CIBA
EHP Cura- I' after 5 years of
exclusive research on EHP
therapeutics. ‘CIBA EHP cura-
I” significantly controls the
proliferation of EHP, reduces
bacterial load and significantly
improves the immunity, health,
and growth of shrimp. ICAR-

CIBA signed a Memorandum
of Understanding (MoU) with
Sai Aqua Feeds, Guntur, Andhra
Pradesh on 6" September
2023 for a collaborative
research for field validation of
CIBA EHP Cura I'- technology.
Dr Kuldeep K. Lal, Director,
ICAR-CIBA  highlighted  the
severity of EHP pathogen in

shrimp aquaculture and the
significance of CIBA EHP cura
| in the field. Dr T. Sathish
Kumar, Scientist and principal
investigator of CIBA EHP cura
|, briefed about the importance
of this product and informed
the association with Sai aqua
feeds in initial field trials.

ICAR-CIBA inks MOU with Kings Infra for development of sustainable
brackishwater aquaculture during the Global Summit at New Delhi

ICAR-CIBA, Chennai
signed MoU with Kings Infra
Ventures Pvt. Ltd for scientific
collaboration during a seminar
on “Sustainable Aquaculture:
India's potential to be the
Global Reader” was hosted
by Kings Infra, a BSE- listed
market leader in sustainable
aquaculture  on September
25, 2023, in New Delhi. The
partnership, inter-alia  will

cover promoting domestication
of indigenous native species
like Indian white shrimp and
promote diversified systems
including Biofloc/ RAS/ IPRS
based systems for sustainable
aquaculture. This partnership
also will provide need-based
training, demonstrations
and technical support for
brackishwater finfish, shellfish
and seaweed farming. Dr

ICAR-CIBA, Chennai | ANNUAL REPORT 2023

Kuldeep K. Lal, Director, ICAR-

CIBA, Chennai, called for
emphasizing diversification
and recommended best

management practices for a
sustainable farming. Dr Akshya
Panigrahi, Principal Scientist and
team leader of the collaboration
explained the need for thrust on
indigenous species and system
diversification.



KRC of ICAR-CIBA inked MoU with M/s. Kamala Feeds, West Bengal for operation
of KRC feed mill on Public Private Partnership mode

KRC of ICAR-CIBA and
M/s. Kamala Feeds, North
24 Parganas, West Bengal
inked a Memorandum  of
Understanding on  October
3, 2023 for operating the
feed mill at KRC, Kakdwip and
production of the different aqua

feeds developed by ICAR-CIBA

on public private partnership
mode. The MoU was signed
by Dr Debasis De, Head of
Research Centre, KRC of ICAR-
CIBA, Kakdwip and Mr Swapan
Kumar Barui, Proprietor of Ms.
Kamala Feeds in the presence
of Dr Kuldeep K. Lal, Director,
ICAR-CIBA. Dr Kuldeep K Lal,

Director, ICAR-CIBA, stressed
the importance of formulated
feed for the commercial
production of fish or shrimp. He
expressed that the partnership
in operating the feed mill will
help in popularizing and up-
scaling the CIBA cost effective
feed technologies.

ICAR-CIBA and SRM Institute of Science and Technology, Chennai signed MoU
for collaborative research on using engineering techniques in fish breeding

ICAR- CIBA signed
a Memorandum of
Understanding (MOU)  with

SRM Institute of Science and
Technology (SRMIST), Chennai
for collaborative research on
02.11.2023. The main area of
collaboration is development of
deep learning based ultrasound
non-invasive tool for assessing
the gonadal maturity of
brackishwater fish  species.

Dr Kuldeep K Lal, Director,
CIBA in his introductory talk
briefed about the importance
of bringing in the latest
techniques of engineering into
the aquaculture in  broader
manner and in fish reproduction
and breeding in specific focus.
Dr T. Senthil Murugan, Principal
Scientist and team leader
explained in detail about the
proposed plan of work to be
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taken up on developing non-
invasive ultrasound tool for
assessing the gonadal maturity
of brackishwater fishes, Dr R.
Gopal, the Dean, College of
Engineering and Technology,
SRMIST explained about the
facilities available with them
in the fields of image pre-
processing and  processing
using Al'and DNN.
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ICAR-CIBA signed MoU with D-NOME Pvt. Ltd., Hyderabad a synthetic biology
start-up company, to develop point-of-care diagnostics for aquaculture

ICAR-CIBA, Chennai signed
MoU on November 3, 2023
with M/s. D-Nome Pvt. Ltd,,
Hyderabad for collaborative
research programme on R&D
of innovative point-of-care
diagnostics ~ for  infectious
diseases in aquaculture.
The partnership will cover
development of field level
sensitive diagnostic kits for
detection of pathogens like
white spot syndrome virus
(WSSV), and microsporidian
Enterocytozoon hepatopenaei
(EHP) which are globally most

prevalent and lethal for shrimp
aquaculture industry resulting
in severe economic loss. Dr
Kuldeep K. Lal, Director, ICAR-
CIBA, emphasized on the need
of simple and cost effective
diagnostic kits which can be
applied in field without the use
of sophisticated equipments
enabling farmers to undertake
effective measures in
controlling the spread of the
disease. Dr Divya Sriram,
CEO and CO-founder of
D-NOME explained about their
experience in developing rapid

and affordable diagnosis of
rising infectious diseases using
molecular  techniques. Team
leader of the program, Dr M. S.
Shekhar, Principal Scientist and
Head, Aquatic Animal Health
and  Environment  Division,
explained the need for thrust on
innovations in offering simple
and easy disease diagnosis
at farm level for adoption of
timely management measures
for effective control and spread
of the diseases.

ICAR-CIBA signed MoU with M/s. Manjha Technologies Pvt. Ltd., Haryana to
promote aquaculture activities in the inland saline areas of North India

ICAR-CIBA signed
a Memorandum of
Understanding  (MoU)  with
M/s. Manjha  Technologies
Private Limited, Haryana on 1
November, 2023 to promote
research and extension
services for shrimp aquaculture
in the inland saline areas of
North India. Dr Kuldeep. K. Lal,
Director CIBA highlighted the
strength of CIBA in improved
production techniques, transfer

of technologies in addition to
providing technical guidance to
stakeholders. He expressed the
possibility of collaboration in
the areas of training, extension
services to disseminate the
best management practices,
prevention and control of
diseases and to enhance the
sustainability of aquaculture.
This  collaboration is aimed
at  promoting  responsible
and environmentally friendly
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aquaculture in the inland saline
areas. Mr Shobhit Aggarwal,
Co-founder of M/s. Manjha
Technologies highlighted the
importance of this partnership
and expressed that this will
be a successful initiative
program to attain the goals
of  promoting  responsible
and environmentally friendly
aquaculture in the inland saline
areas.



REVENUE GENERATED

SERVICES OFFERED AND NAME OF THE FIRM

Consultancy service for Asian Seabass Seed Production for Billion Aqua INC, B-96

Journalist colony, Jubilee Hills, Hyderabad, Telangana - 500 033 239

Consultancy service for setting up of Pearlspot hatchery to Dr Dinesan Cheruvat,
Executive Director (Matsyafed), Agency for Development of Aquaculture Kerala 2.32
(ADAK), Government of Kerala, Matsyafed Fish Farm, Palaikari, Kottayam, Kerala

Technical Support on the Nursery Rearing of Asian Seabass (Lates calcarifer)
for Aqua Farmer, Mr B. Mohan Reddy & Mr M. Kiran Kumar, No. 310, 4th floor,
Sunrise towers, Hare Krishna Towers, Near Anamayaa Circle, Nellore, Andhra
Pradesh.

Consultancy Services on Fish Feed Processing And Production for Aqua Farmer,
Mr B. Mohan Reddy & Mr M. Kiran Kumar, No. 310, 4t floor, Sunrise towers, Hare 1.18
Krishna Towers, Near Anamayaa Circle, Nellore, Andhra Pradesh.

Consultancy services on fish feed formulations, processing and production for
M/s. Siri Industries, No. 37, Opp. KIADB Water Tank. 2nd Phase, Antharasanahalli 118
Ind. Area, Tumakuru, Karmataka

Contract research service for evaluation of Black Soldier Fly larvae meal (Hermetia
illucens) for growth and disease resistance properties in penaeid shrimps for M/s.

UltraNutri India Pvt. Ltd. located at 9th Floor Prestige Meridian -1, 29, M.G. Road 123
Bangalore, Karnataka 560001

Transfer of Technology Of Plankton™: Production Registrar, Vellore Institute of 59
Technology, Vellore- 632014, Tamil Nadu ’
Contract Research fee for the usage of Black Soldier Fly (BSF) Frass for shrimp 0.29
farming M/s. BIOADAPTIS, VPO, Mahalon, Banga Raod, Nawanshahr, Punjab. ’
Contract research for the amelioration of glucosinolates in rapeseed meal for

tilapia and milkfish feed production for M/s. Proteos Uno., located at Flat No. 177

7P (C Block), Jains West Minister Apartment, Arunachalam Road, Saligramam,
Chennai

Contract research for the evaluation of therapeutic efficacy of organic acid
based product against shrimp pathogens (Vibrio sp. — phase — i, Enterocytozoan
hepatopenaei — phase - ii) for M/s. Trouw Nutrition India Private Limited, Plot No. 1217
G 24, Polepally Village Jadcherla Mandal, Mahabubnagar-509350, Telangana,
India

Consultancy services on fish feed processing and production for Sri Raju Bhogil 1.18

Collaborative research programme to carry out the field demonstration trials for
the evaluation of “Ciba EHP Cura I” technology with M/s. Meenam Aqua Needs,
Door no. 4-60/4, Plot no.114, Bahadurpally village, Dundigal- Gandimaisamma 2.36
Mandal, Medchal-Malkajgiri District,
Hyderabad, Telangana

Consultancy Services & collaborative research for the usage of black soldier fly
(BSF) meal for aguaculture for Insectika Biotech Private Limited located at Plot:
1034, Phase - Il, Dumduma Housing Board Colony, Bhubaneswar, Pincode —
751019,

3.54
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Consultancy Service For Shrimp Feed Processing And Production Mr
Chandrasekhar Varma, Lalitha Feeds, 2-103, Vasanth Vihar, Kothavalasa, 3.54
Vizianagaram, Andhra Pradesh

Providing technical services for shrimp crop insurance for Agriculture Insurance

Corporation of India, New Delhi 78R

Collaborative research programme to carry out the field demonstration trials for
the evaluation of “Ciba EHP Cura I” technology with M/s. Sai Aqua Feeds having its 2.36
office at # 505, Gayatri Prince, Bapatla, Guntur District, Andhra Pradesh

Evaluating the Utility of phytogenic feed additive (Economix) in shrimp diet for

M/s. Proteos Uno, Chennai A
Collaboarative research programme for R & D of point of care diagnostics
for M/s. D-Nome Pvt. Ltd., 3rd Floor, CCMB Annex-2, Habsiguda, Hyderabad 0.59

500007 Telangana

Technology transfer for the establishment of shrimp larval feed production M/s.
Amiti Empiric Technologies LLP, No. 9, 10th B cross, Amruth Nagar, Bengaluru — 118
560092, Karnataka.

TOTAL 72.92

AGRI-BUSINESS ACTIVITY

Patents Applied

Composition and method of controlling EHP and improving growth and survival of
shrimp. Date of Application : December 12, 2023

Patents Granted

Microbial consortia for removal of toxic nitrogenous metabolites in brackishwater
aquaculture. Patent Granted Patent Number: 446373. Date of Grant: August 22,
2023.

Providing incubator facility to M/s. Kamala Feeds
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Skill cum entrepreneurship development training program on “Aquafeed Preparation Techniques and Quality Control”
organized at ICAR CIBA
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RESEARCH &
ADMINISTRATIVE
MEETINGS

RESEARCH ADVISORY COMMITTEE (RAC)

The Research Advisory Committee of CIBA was constituted by ICAR (Council's order F. No.
18-3/2016-ASR-1 dated 10.02.2023) for a period of three years with effect from 01.01.2023
to 31.12.2025.

Chairman Dr Iddya Karunasagar

Dr A. Laxminarayan
Prof T. J. Abraham
Dr A. K. Pal

AT Dr M. Sudhakar
Dr Shubhadeep Ghosh, ADG (M.Fy.)
Dr Kuldeep K. Lal, Director ICAR CIBA
Member Secretary ‘ Dr K. P. Kumaraguru Vasagam

The 28" meeting of the Research Advisory Committee (RAC) of CIBA was held during 24" and 25
March, 2023 at CIBA Headquarters, Chennai.

INSTITUTE RESEARCH COUNCIL (IRC)

The Institute Research Council (IRC) of CIBA has been constituted as follows:

Chairman Dr Kuldeep K. Lal, Director

Dr C. P. Balasubramanian, Principal Scientist & HOD- CCD
Dr M. Kailasam, Principal Scientist & HOD -FCD

Dr M. S. Shekhar, Principal Scientist & HOD-AAHED

Dr K. Ambasankar, Principal Scientist & HOD-NGBD

Dr T. Ravisankar, Principal Scientist & SIC-SSD

Dr Debasis De, Principal Scientist & HOD — KRC

Dr Akshaya Panigrahi, Principal Scientist & SIC-NGRC
And Principal Investigators of all the projects

Members

Dr C.V. Sairam, Principal Scientist, OIC PME, & Member

Member Secretary Secretary, IRC

The 40™ IRC Meeting was held on 26-28" April 2023 at CIBA Headquarters, Chennai and the
progress of research work was reviewed.
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INSTITUTE MANAGEMENT COMMITTEE (IMC)

The Institute Management Committee has been constituted as follows:

Chairman Dr Kuldeep K. Lal, Director

Dr T. K. Ghoshal, Principal Scientist, ICAR-CIFE, Mumbai,
Maharashtra

Dr P.R. Divya, Principal Scientist, ICAR - NBFGR , Kochi

Dr G. S. Saha, Principal Scientist, ICAR-CIFA, Bhubaneswar
Odisha

Dr Pravata K. Pradhan, Principal Scientist, ICAR-NBFGR,
Lucknow (UP)

Members Commissioner of Fisheries, Govt. of Tamil Nadu, Chennai
Director of Fisheries, Govt. of Kerala, Trivandrum

The Dean, College of Fisheries, WBUAFS, PO Panchasagar,
Chakagaria, Kolkata (WB)

Dr Shubhadeep Ghosh, Assistant Director General (Marine
Fisheries) , ICAR, New Delhi.

Shri Kunal Kalia, Deputy Director (Finance), ICAR, New Delhi

Member Secretary Smt V. Usharani, Administrative Officer

Dr C. V. Sairam, Principal Scientist & OIC, PME Cell
Dr P. Mahalakshmi, Principal Scientist & OIC Engineering Cell &
AKMU

Shri Navin Kumar Jha, CAO & Head of Office
Smt Komal Sheokand, Senior Finance & Accounts Officer

Co-opted Members Smt E. Amudhavalli, AAO (C&B)
Shri A. Sekar, AAO (Estt.)

Shri P. Srikanth, AFAO

Smt E. Mary Desouza, AAO (Stores)

Shri P. Senthil Nathan. Farmers’ Representative

W= S E LTS Shri S. Elangovan, Farmers’ Representative

The 55" meeting of the Institute Management Committee (IMC) of CIBA was held in the CIBA
Headquarters, Chennai on 31°t October, 2023.
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INSTITUTE JOINT STAFF COUNCIL (1JSC)

The composition of the Institute Joint Staff Council was reconstituted by CIBA for a period of three
years w.e.f. 13.09.2022 to 12.09.2025 vide Office Order F. No. 13-1/2012-Admn. Vol-VIIl dated
14.09.2022 is as follows:

Chairman Dr Kuldeep K. Lal, Director

Dr M. Jayanthi, Principal Scientist

Dr S. Kannappan, Principal Scientist

Members Shri Navin Kumar Jha, CAO & Head of Office

Smt Komal Sheokand, Senior Finance & Accounts Officer
Smt V. Usharani, AO

ShriN. Jagan Mohan Raj, Technical Officer

GRIEVANCE COMMITTEE

The composition of the Institute Grievance Committee (reconstituted by CIBA vide Office Order
FN0.48-16/2010-Admn. dated 02.07.2019) is as follows:

Elected Members

Technical Member Dr Joseph Sahaya Rajan, ACTO

Staff Member Shri R. Mathivanan, Skilled Support Staff
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WOMEN COMPLAINT COMMITTEE

Women Complaint Committee has been constituted as follows:

Dr Prasanna Kumar Patil, Principal Scientist
Dr P. Nila Rekha, Principal Scientist

Shri N. Jagan Mohan Raj, Technical Officer
Smt E. Mary Desouza, AAO

Members

WOMEN CELL
Women Cell has been reconstituted vide F. No. 48-16/2010-Admn. dated 28.06.2022 as follows:

Dr P. Mahalakshmi, Principal Scientist
Smt K. Jacquline, ACTO
Members Smt E. Mary Desouza, AAO
Smt S. Nalini, Private Secretary
Smt K. Subhashini, Personal Assistant

The meeting of the Women cell of CIBA with the new members was held in the CIBA Headquarters,
Chennai on 30" January 2023 & 19" February 2023.
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SERVICES &
ASSIGNMENTS

Dr Kuldeep K. Lal, Director

Executive Committee and
Governing Body, Rajiv. Gandhi
Centre for Aquaculture
(MPEDA), Mayiladuthurai.

ICAR Regional Committee
No. VIII

-Executive Committee
Member - National Centre
for Sustainable Aquaculture

(NaCSsA)
- Coastal Aquaculture Authority

- Director — Board of Tamil
Nadu Fisheries Development
Corporation Limited, Chennai.

. Extension Council of ICAR-
Central Institute of Fisheries
Education, Mumbai

Board of Management of

ICAR - Central Institute of
Fisheries Education, Mumbai

- Scientific Advisory
Committee,  Krishi  Vigyan
Kendra, Tiruvallur

- Scientific Advisory

Committee, Dr Perumal Krishi
Vigyan Kendra

- Scientific Advisory
Committee,  ICAR-  Krishi
Vigyan Kendra, Tiruvannamalai

-National ~ Committee  on
Introduction of Exotic Aquatic
Organisms into Indian waters,
constituted by the Ministry of
Agriculture & Farmers Welfare,
DAHDF, Govt. of India, New
Delhi.

-Advisory Committee on Hilsa
Conservation and Research.

-Central Standing Committee
(CSC) on Pradhan Mantri
Matsya ~ Sampada  Yojana
(PMMSY) for formulation of
unit cost norms, unit costs
and guidelines in respect of

all the components and sub-
components of the PMMSY.

-Committee to review the
Establishment and Operation
of Shrimp Nucleus Breeding
Centre (NBCs) and Broodstock
Multiplication Centres (BMCs)
in the country, constituted
by Department of Fisheries,
Ministry of Fisheries, Animal
Husbandry and Dairying, Govt.
of India.

- Technical Advisory Committee
for the GNF-BMZ Project
“Building a transnational, civil
society partnership to increase
the resilience of coastal
population in  South Asia”,
constituted by the Governing
Board of Centre for Research
on New International Economic
Order (CReNIEO), Chennai.

-Expert Committee to assess
the situation of AHPND in the
affected countries and the
possible risks in such import
in the present situation and
suggest measures to be
adopted in case of lifting the
existing banin India, constituted
by Coastal Aquaculture
Authority.

-Scientific Panel on Fish and
Fisheries Research Products,
constituted by the Food Safety
and Standards Authority of
India, New Delhi.

- Expert Committee to
draft Rules/Regulations and
Guidelines for ‘The Coastal
Aquaculture Authority
(Amendment) Act, 2023,
constituted by the Department
of  Fisheries, Ministry  of
Fisheries, Animal Husbandry &
Dairying, Govt. of India.

- Technical Committee
constituted to oversee and
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monitor the functioning of the
Aquatic  Quarantine  Facility
(AQF), constituted by Coastal
Aquaculture Authority.

-Sub-Committee on “SPS &
Quality Assurance for Marine
Products Export Promotion”
constituted by MPEDA, Kochi

- Sub-Committee on
Species  Diversification &
New  Technology Adoption
for Marine Products Export

Promotion,  constituted by
MPEDA, Kochi.
-Sub-Committee on

Aquaculture  Regulation &
Traceability for Marine Products
Export Promotion, constituted
by MPEDA, Kochi.

- Society of Coastal Aquaculture
and Fisheries (SCAFi)

-Member - Asian Fisheries
Society Indian Branch &
Councilor,  Asian  Fisheries

Society, Kuala Lumpur
Scientists:

Member of Expert Committee
to develop Standard Operating
Procedures for the import of
SPF broodstock of crustaceans
from  South  East  Asian
Countries, April 2023 - Dr
S.K. Otta

Academic  Council member,
KUFQOS, Kerala — Dr SK. Otta

Associate  member of the
aquaculture subcommittee
under FAD 12.1 of BIS — Dr
S.K. Otta

Member of Advisory
Committee for monitoring the
DBT PGT-sponsored MSc in
Marine Biotechnology at Nitte

University, Mangalore - Dr
S.K. Otta
Member, national organising



committee for International
conference on “Aquatic
Animal Epidemiology (AquaEpi
)", NBFGR, Lucknow, 29t
November to 1t December
2023 - Dr S.K. Otta

Editorial ~ Advisory  Board
Member, Aquaculture Journal —
Dr Sherly Tomy

Board member of TNJFU,
Nagapattinam - Dr S.
Kannappan

Member, Student Advisory

Committee of Tamil Nadu Dr J.
Jayalalitha Fisheries University,

OMR, Chennai - Dr R.
Jayakumar
Member, Committee

constituted by the National
Ocean Technology, Chennai
for development of open sea
fish cage technologies — Dr R.
Jayakumar

Member,  Editorial  Advisory
Committee, Journal of
Marine Biosciences - Dr R.
Jayakumar

Member, National Committee
on Introduction of Exotic
Aquatic Species into Indian
waters- Dr R. Jayakumar

Acting as a Academic Editor
of the Aquaculture Research
journal  of  Hindawi/Wiley
publisher - Dr Ritesh
Shantilal Tandel

External Member of Institute
Biosafety =~ Committee  of
Madras Veterinary  College,
TANUVAS, Chennai — Dr P.
Ezhil Praveena

Member (Outside) - for Internal
Complaints Committee of ICAR
- National Research Centre for
Banana, Thriuchirapalli, Tamil
Nadu - Dr P. Ezhil Praveena

Acting as alternate member
of BIS Sectional Committee,
TXD 18, Textile Materials for
Marine/Fishing ~ Purposes -
Jose Antony

Member of CAA committee
for inspection and registration
of hatcheries in Gujarat - Jose
Antony

CCSEA nominee to the IAEC
of Tamil Nadu Veterinary and
Animal  Sciences  University
(TANUVAS), BCG  Vaccine
Laboratory (BCGVL),
Government Kilpauk Medical
College (GKMQ), M/s.
Bioklone biotech Pvt. Ltd,
Christian Medical College, and
Ramachandra Medical College
and Research Institute, Tamil
Nadu during 2023 - Dr R.
Ananda Raja

National Accreditation Board
for Testing and Calibration
Laboratories (NABL) Assessor
as per ISO/IEC 17025:2017 to
Captain Srinivasa Murti Regional
Ayurveda Drug Development
Institute, Translational Research
Platform for  Veterinary
Biologicals (TRPVB), Centurion
University — of  Technology
and Management (CUTM),
BAIF  Analytical Laboratories,
SRM Institute of Science
and Technology — SRM DBT
platform for advanced life
science  technologies, and
National Dairy Development
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Board (NDDB) Research and
Development Laboratory
during 2023 - Dr R. Ananda
Raja

Technical  and  Inspection
Committee  member  for
registration and renewal of 49
Litopenaeus vannamei, three
Penaeus monodon and one
multi-species finfish hatcheries
located in Tamil Nadu, Andhra
Pradesh and Odisha during
2023 - Dr R. Ananda Raja

Technical  and  Inspection
Committee  member  for
inspection of the Broodstock
Multiplication Centre (BMC)

faciity on 28" October,
2023 at M/s, Kona Bay India
Private Limited, Kotapalem,

Ranastalam, Srikakulam District,
Andhra Pradesh constituted by
the Department of Fisheries,
Ministry of Fisheries, Animal
Husbandry and Dairying, Govt.
of India — Dr R. Ananda Raja

Member of expert panel for
imported Live SPF Polychaete
worms In-House quarantine
facility of Animal Quarantine
and  Certification  Service,
Chennai. Quarantine facility
at M/S. NSR Traders, Andhra
Pradesh; M/S DNA World,
Pondicherry; M/S Amiti Blue
Tech Solutions, Andhra Pradesh
— Dr T. Bhuvaneswari

Acted as a member for
inspection of shrimp hatchery
for registration and renewal
of hatcheries located at SPSR,
Nellore, Andhra Pradesh on
02.11.23 - Dr Sujeet Kumar
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Swachh hi Sewa
Swachhta Pakhwada Activities

ICAR-CIBA,  Chennai, has
organised Swachh Hi Sewa
and  Swachhta  Pakhwada

2023 during 15 September
to 2™ October 2023, and
16-31 December 2023
respectively at headquarters,
Chennai, Muttukadu
Experimental station (MES)
of CIBA, Muttukadu, Kovalam
Experimental Station (KES) of
CIBA, Kelambakkam, Kakdwip
Research Centre (KRC) of
CIBA, Kakdwip, West Bengal,
and Navsari-Gujarat Research
Centre (NGRC) of CIBA, Navsari,
Gujarat. CIBA scientists, staff
and students have organized

various activities at Institute
campuses and adopted
villages such as weeding of
files, disposal of office scrap
materials, and outdoor special
swachhta programmes  on
waste to wealth, cleanliness
drives, rallies, tree planation,

waste management, kitchen
garden, quiz  competition,
drawing  competition  etc.

More than 960 participants,
scientists, staff, farmers and
students participated in the
various activities.

Swachhata Pledge was taken
by the Scientists, Officers,
Staff and Students of CIBA.

Dr Kuldeep K. Lal, Director,
CIBA, Chennai, sensitizes the
participants  about  reduce,
reuse and recycle of waste
materials, to shun the usage
of single use plastics in their
working place, residential places
and also the nearby water
bodies and its maintenance.
CIBA scientist highlighted the
scholars for reduction in use
of plastic materials, awareness
creation, promoting individuals
responsibility and monitoring
and implementation of the
programmes like “Clean India”
are the measures for beating
the plastic pollution.

Swachhata Pledge at ICAR headquarters, Chennai, Tamil Nadu

Massive  mobilization  for
plastic waste shramdaan and
safe disposal of degradable/
non- degradable items among
school students and farming
communities were conducted
to create awareness on waste
management, cleanliness,
hygiene, sanitation and taken
pledge for single use plastic ban
and discharge the use of plastics
in the programme. Single

use plastics related videos
were showed to students for
creating awareness. In addition
coastal and beach areas in Tamil
Nadu were cleaned with active
participation of CIBA staff and
college students. Followed by
students were planted trees
inside experimental station as
a simple of go green campus.
Various  placards  explaining
about different means to avoid
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plastic waste was administered
to the participants. The
participants understood the
importance on the call on shun
Single Use Plastics and affirmed
solemnly on avoidance of
Single Use Plastics to make
our country greener and
plastic free. Single use plastics
related videos were showed
to students for creating
awareness.



Community mobilization for plastic waste shramdaan, Elavur village, Tiruvallur, Tamil Nadu

Awareness cum cleaning program at coastal area, Kottaikadu, Kancheepuram district, Tamil Nadu

Cleaning of Muttukadu beach area, Muttukadu, Kancheepuram district, Tamil Nadu
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Tree planation by school students of Sri Sankara Global Academy, Kilattalai, Chennai at MES of CIBA,
Muttukadu, Tamil Nadu

Awareness program on shun single use plastics for scheduled caste and scheduled tribe farmers at
KRC of CIBA, Kakdwip, West Bengal
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Rallies on shun single use plastics at M.R.C Road, ICAR-CIBA, Chennai

Awareness on safe disposal of degradable/non- degradable items and shut single use plastic and
Distribution of Materials among pulicat farmers, Tamil Nadu

CIBA scientists addressed the
farmers about the importance
of utilization of homestead
and fish pond fallow land by
converting to kitchen garden
for cultivation of horticultural
crops that provide extra
incomes, meet up domestic
needs for vegetables and
nutrition, and create clean

and esthetic surroundings of
a house. This would also help
in  keeping house premise
weed free and maintaining
healthy organic environment.
Therefore, maintenance of
kitchen garden as a household
activity by small and marginal
farmers is promoted in the
adopted tribal village. In
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addition to organise awareness
programmes, CIBA has
distributed fish waste to valued
added products, Planktonplus
and Horti”, vegetable farming
materials, tanks, drip irrigation
items, vegetable seeds and
cloth bags were distributed
to the farmers, villagers and
students.



Awareness programme on Kitchen gardening and distribution vegetable saplings at Singod Village,
Navsari, Gujarat

Awareness cum distribution of Materials to Villagers, Maathampattinam village, Sirghazi taluk of
Mayiladuthurai district of Tamil Nadu

Asapart of programme,
drawing  competition
and quiz competition
were organized for
school students with
the theme, “Clean
India, Green India"
and “Protection of
environment and
avoiding  of  food
waste”  respectively.
The certificates and
prize for the winners
of the competition was
distributed.

ICAR-CIBA, Chennai distributed cloth bags to school students at Regunathapuram village,
Ramanathapuram district, Tamil Nadu
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Drawing competition among students at Kakdwip Research Centre of CIBA, West Bengal

Prize and certificate distribution - quiz competition at Sundarban Adarsha Vidyamandir, Kakdwip,
West Bengal
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MERA GAON MERA
GAURAV PROGRAMME

ICAR-CIBA has implemented
theinnovative imitative of Mera
Gaon Mera Gaurav Scheme
in three adjacent districts viz.,
Chennai, Chengalpattu and
Thiruvallur.  Multidisciplinary
team of scientists regularly visit
the MGMG villages and update
the villagers about new farming
practices and Government
schemes. During the visit,
focussed group discussions and
interface meetings were also
held with village leaders, fish
farmers and women to make
them recognize that MGMG
programme could play a vital
role in their day to day farming
activities. They were provided
with  required  information,
knowledge and advisories on
shrimp/fish  culture aspects.
The Scientists team also
focussed on :

Awareness for sensitizing
villagers about the drive

of the developmental
programmes, knowledge and
advisories.

Free water sample analysis
and recommendations to the
farmers.

Dissemination of women
friendly technologies.

Development of

women leadership and
entrepreneurship.
Distribution of extension
literatures in local language
on the culture aspects for
the benefit of the farming
community.

Mobile advisories
Wealth from waste

Local specific problems were
addressed.
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ICAR-CIBA  organised 85
activities  under  MGMG
such as visit to villages,

interface meetings, trainings
and demonstrations, mobile
advisories, literature support
and general awareness
programmes. The team of
Scientists had undertaken 45
visits to the villages, conducted

17 interface meetings and
one  training  programme,
under the patronage of

the  MGMG programme. In
addition, 12 demonstrations
were conducted, 68 mobile
advisories have been
disseminated, and 4 awareness
campaigns  were  organized.
The total number of activities
conducted was 45 and 1306
coastal farmers got benefitted
out of it.






Sl. No.

1

DISTINGUISHED VISITORS

Details of visitors

Headquarters

Shri Parshottam Rupala, Honourable Union Minister of Fisheries, Animal
Husbandry and Dairying, Govt. of India

Date of visit

27 February, 2023

Fisheries, Ministry of Fisheries, Animal Husbandry and Dairying

2 Dr L. Murugan, Hon'ble Union Minister of State for Fisheries, Animal Husbandry |27 February, 2023
and Dairying & Information Broadcasting, Govt. of India

3 Shri Jatindra Nath Swain, IAS, Secretary, Department of Fisheries, Government | 27 February, 2023
of India

4 Dr J. KJena, Deputy Director General (Fisheries Science), ICAR, New Delhi. 27" February, 2023
Dr J. Balaji, Joint Secretary, Department of Fisheries, Government of India 27 February, 2023

6 | Shri A. Karthik, IAS, Principal Secretary, Fisheries Department, Govt. of Tamil 27" February, 2023
Nadu

7 Dr U. K. Sarkar, Director, ICAR-National Bureau of Fish Genetic resources, 27 February, 2023
Lucknow

8 Dr Suvana, IFS, Chief Executive, National Fisheries Development Board (NFDB), | 1% -3 March, 2023
Govt. of India

9  |Smt Usha P. T, Regional Manager, NABARD, Regional Office, Chennai 1t -39 March, 2023

10 | Dr S. Santhanakrishnan founder president Society of Aquaculture Professionals | 1% -3 March, 2023
(SAP)

11 | Dr Arul Victor Suresh, President, Society of Aquaculture Professionals (SAP) 1 -3 March, 2023

12 | Ms. Girija Subramanian, Chairman Cum Managing Director, AIC India 1t -39 March, 2023

13 | Dr V. Kripa, Member Secretary, Coastal Aquaculture Authority, Chennai 1° -39 March, 2023

14 | ShriN.Venkatesh, IAS, Senior Executive Director, National Fisheries Development | 16" March, 2023
Board (NFDB), Govt. of India

15 | Mrs Joyce Olive Rachel, Executive Director, NFDB 16" March, 2023

16 | Dr V. Parimalavarsini, Assistant Controller of Patents & Designs, Patent Office, 26" April, 2023
Chennai

17 | Dr Krishnan Pandian, Director, Bay of Bengal Programme, an Inter-Governmental | 4% May, 2023
Organization, Chennai

18 | Dr PS.G. Krishnan, Principal Director, Central Institute of Petrochemicals 5™ June, 2023
Engineering & Technology (CIPET)

19 | Thiru S. Annadurai, CLS, Director, Tribal Welfare Department, Govt. of Tamil 23" June, 2023
Nadu

20 | Dr Vibha Ahuja, Chief General Manager, BCIL 25" July 2023

21 | Shri Sanjiv Kumar, I.A.S., Additional Secretary & Financial Advisor Department of | 26" October 2023

Muttukadu Experimental Station (MES) of ICAR-CIBA

Kakdwip Research Centre, West Bengal

22 | Dr C. Suvarna, IFS, Chief Executive, National Fisheries Development Board 1°t March, 2023
(NFDB), Govt. of India
23 |Smt N. Chandra, Executive Director, NFDB 1t March, 2023

24 | Dr Jithendra Kumar Yadav, ADG, NASF 9th September, 2023

25 | DrK.K. Vass, Chairman, Advisory committee of NASF project on Hilsa, Former | 26" -27% December,
Director, ICAR-CIFRI 2023

26 | Dr S. Raizada, Member, Advisory committee of NASF project on Hilsa, Former 26" -27% December,
ADG (Inland Fisheries) 2023

Navsari Gujarat Research Centre, Gujarat

27 | Shri Parshottam Rupalaji, Hon'ble Union Minister of Fisheries, Animal Husbandry | 14t September, 2023
and Dairying, Government of India.

28 | Shri C. R. Patil, the Honourable Member of Parliament, Navsari 14 September, 2023

29 | Dr Z.P. Patel, Hon'ble Vice Chancellor, Navsari Agricultural University, Navsari, 14 September, 2023
Gujarat

30 |DrJ. K. Jena, the Deputy Director General (Fisheries) of ICAR 14% September, 2023
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Shri Parshottam Rupala, Honourable Union Minister of Fisheries, Animal
Husbandry and Dairying, Govt. of India visited ICAR-CIBA, Chennai.

Shri- Parshottam  Rupala,
Honorable Union Minister of
Fisheries, Animal Husbandry
and Dairying, Govt. of India
visited ICAR-CIBA, Chennai on
the occasion of launching of
the two flagship programmes
viz. National ~ Surveillance
Programme on Fish Diseases
— Phase-ll and  Genetic
Improvement Programme  of
Indian White Shrimp (Penaeus
indicus) at ICAR-CIBA, Chennai
on27.02.2023.Dr L. Murugan,
Hon'ble Union Minister of State
for Fisheries, Animal Husbandry
and Dairying & Information
Broadcasting, Govt. of India

who was the guest of honour
in his speech gave a detailed
account of various initiatives
undertaken by the Govt.
of India for the fisheries
development in the country.
Shri Jatindra Nath Swain, IAS,
the Secretary, Department of
Fisheries, Government of India
articulated that two landmark
schemes, the NSPAAD phase-
I and GIPPI are launched today
at CIBA. Dr J. KJena in his
welcome address expressed
his  acknowledgment  and
thankfulnesstothe Department
of  Fisheries,  Government
of India for supporting the

NSPAAD and GIPPI. Dr J. Balaji,
Joint Secretary, Department
of Fisheries, Government of
India in his address mentioned
that management of diseases
and species diversification are
the two key aspects for the
sustainability of aquaculture.
Shri A. Karthik, IAS, Principal
Secretary, Fisheries
Department, Govt. of Tamil
Nadu congratulated the CIBA
scientists in unraveling the
full genome sequence of P.
indicus shrimp which facilitated
the genetic improvement
programme on the species.

Dr C. Suvarna, IFS, Chief Executive, National Fisheries Development Board
(NFDB), Govt. of India visited ICAR-CIBA, Chennai.

Dr C. Suvarna, IFS, Chief Executive, National Fisheries Development Board (NFDB), Govt. of India,
visited CIBA on 15t March, 2023 as Chief Guest to inaugurate a training course on Risk Management
in Shrimp Farming organised for the officials of the insurance companies.
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Shri N. Venkatesh, IAS, Senior Executive Director, National Fisheries Development
Board (NFDB), Govt. of India visited ICAR-CIBA, Chennai.

Shri N. Venkatesh, IAS,
Senior  Executive  Director,
NFDB chaired the consultation
meeting on implementation of
aquaculture crop insurance at
CIBA Chennai on 16.03.2023
and highlighted that the
pilot scale implementation of

is to learn the experiences and
based on that the product can
be refined in tune with the
production  system, region/
state and farmers affordability
and NFDB would support CIBA
in developing an aquaculture
crop insurance that should be

one. Mrs Joyce Olive Rachel,
Executive  Director, NFDB
detailed the insurance product
being implemented by the
United India Insurance company
with a support of NFDB on pilot
scale.

aquaculture insurance product a sustainable and balanced

Dr V. Parimalavarsini, Assistant Controller of Patents & Designs, Patent Office,
Chennai visited ICAR-CIBA, Chennai.

Dr V. Parimalavarsini, Assistant Controller of Patents & Designs, Patent Office, Chennai visited
ICAR-CIBA, Chennai as the Guest speaker on the occasion of World Intellectual Property Day, on 26"
April 2023 at ICAR-CIBA, Chennai.

Dr Krishnan Pandian, Director, Bay of Bengal Programme, an Inter-Governmental
Organization, Chennai visited ICAR-CIBA, Chennai.

Dr Krishnan Pandian, Director, Bay of Bengal Programme, an Inter-Governmental Organization,
Chennai graced as Guest of Honor for the four-day workshop cum training programme on Biofloc
technology conducted at ICAR-CIBA, Chennai during 15'-4% May, 2023.

240 ICAR-CIBA, Chennai ‘ANNUAL REPORT 2023



Dr P.S.G. Krishnan, Principal Director, Central Institute of Petrochemicals
Engineering & Technology (CIPET) visited ICAR-CIBA, Chennai.

Dr PS.G. Krishnan, Principal Director, Central Institute of Petrochemicals Engineering & Technology
(CIPET), Chennai was the chief guest on the occasion of celebration of World Environment Day
(WED) at ICAR-CIBA on 5" June, 2023 and in his talk he highlighted that reduction, reuse, recycling
and segregation are the methods to minimise the plastic pollution.

g X%
_ S ciea
WORLD ENVIRONMENT DAY
fa

WORLD SEAWEEL DAY

Thiru S. Annadurai, CLS, Director, Tribal Welfare Department, Govt. of Tamil
Nadu visited ICAR-CIBA, Chennai

ThiruS. Annadurai, CLS, Director, Tribal Welfare Department, Govt. of Tamil Nadu was the Chief
Guest for the inaugural session during the national workshop on “Listening to the voices of coastal
and tribal women and their success stories and awareness on livelihood opportunities including rural
and aqua Tourism” on 23" June 2023 organized by the ICAR-CIBA.

Dr Vibha Ahuja, Chief General Manager, Biotech Consortium Pvt. Ltd (BCIL)
visited ICAR-CIBA, Chennai

Dr Vibha Ahuja, Chief General Manager, Biotech Consortium Pvt. Ltd (BCIL) visited ICAR-CIBA
during the workshop on “GM crops and their derivatives for the aqua sector: Opportunities and way
forward” on 25 July 2023.
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Shri Sanjiv Kumar, I.A.S., Additional Secretary & Financial Advisor Department
of Fisheries, Ministry of Fisheries, Animal Husbandry and Dairying, New Delhi
visited ICAR-CIBA, Chennai

ShriSanjiv Kumar, I.A.S., Additional Secretary & Financial Advisor Department of Fisheries, Ministry
of Fisheries, Animal Husbandry and Dairying visited the Experimental Station of ICAR-Central
Institute of Brackishwater Aquaculture, Muttukadu, Chennai on 26" October, 2023 to review the
ongoing PMMSY projects in operation at CIBA. During interactions with scientists, Sanjiv Kumar,
I.A.S., emphasized the importance of developing innovative and efficient technology options for the
farming community.

Shri Parshottam Rupalaji, Hon’ble Union Minister of Fisheries, Animal Husbandry
and Dairying, Government of India; ShriC.R. Patil, the Honourable Member of
Parliament, Navsari; Dr J.K. Jena, the Deputy Director General (Fisheries) of
ICAR visited Navsari Gujarat Research Centre, Gujarat

Shri Parshottam Rupalaji, Hon'ble Union Minister of Fisheries, Animal Husbandry and Dairying,
Government of India was the Chief Guest and inaugurated the second edition of its Shrimp Farmers
Conclave-2023 on 14" September, 2023 at the Navsari Agricultural University Campus, Navsari,
Gujarat. ShriC.R.Patil, the Honourable Member of Parliament, Navsari constituency participated in
the Conclave as Guest of Honour appreciated ICAR-CIBA for conducting this mega event in Navsari
and assured the Navsari-Gujarat Regional Centre of CIBA for all the support. Dr JK. Jena, the
Deputy Director General (Fisheries) of ICAR in his Guest of honour address highlighted that shrimp
is the major item contributing about 70% Indian seafood exports in value terms worth Rs.35,000
crores.
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1 Dr Kuldeep K. Lal Director

2 Dr C. P. Balasubramanian Head, CCD Joined on 21.06.2023
3 Dr M. Kailasam Head, FCD Joined on 21.06.2023
4 Dr K. Ambasankar Head, NGBD Joined on 10.07.2023
5 Dr M. Shashi Shekhar Head, AAHED Joined on 17.07.2023
6 Dr K. P. Jithendran Principal Scientist

7 Dr C. V. Sairam Principal Scientist

8 Dr T. Ravisankar SIC, SSD Joined on 10.02.2023
9 Dr M. Muralidhar Principal Scientist

10 | Dr (Smt) M. Jayanthi Principal Scientist

11 Dr (Smt) B. Shanthi Principal Scientist

12 Dr (Smt) D. Deboral Vimala Principal Scientist

13 Dr (Smt) P. Nila Rekha Principal Scientist

14 Dr J. Syama Dayal Principal Scientist

15 Dr Akshya Panigrahi Principal Scientist

16 Dr M. Kumaran Principal Scientist

17 Dr S. Kannappan Principal Scientist

18 Dr (Smt) M.Poornima Principal Scientist

19 Dr (Smt) R. Saraswathy Principal Scientist

20 Dr M.Makesh Principal Scientist

21 Dr (Smt) Sherly Tomy Principal Scientist

22 Dr Prasanna Kumar Patil Principal Scientist

23 Dr Subhendu Kumar Otta Principal Scientist

24 Dr (Smt) P. Mahalakshmi Principal scientist

25 Dr K.P. Kumaraguru vasagam Principal Scientist

26 Dr R. Jayakumar Principal Scientist

27 Dr T. Senthil Murugan Principal Scientist

28 Dr Vinaya Kumar Katneni Senior Scientist

29 Dr Ashok Kumar Jangam Senior Scientist

30 Dr (Smt) P. Ezhil Praveena Senior Scientist

31 Dr R. Ananda Raja Senior Scientist

32 Dr (Smt) Shyne Anand Senior Scientist

33 Dr Sujeet Kumar Senior Scientist

34 Dr B. Sivamani Senior Scientist

35 Dr (Smt) R. Geetha Senior Scientist

36 Dr P. Kumararaja Senior Scientist

37 Dr (Smt) T. Bhuvaneswari Senior Scientist ;[2(10552;01%6622%%;
38 Dr (Smt) N. Lalitha Scientist

39 Dr (Smt) Vidya Rajendran Senior Scientist z;gcr;?eo\fgéooqééz hé%h;
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- Promoted to next

higher grade w.e.f.
01.01.2023.
40 Dr Satheesha Avunje Senior Scientist . Transferred to
ICAR-CIFA, Regional
Station, Bengaluru on
29.12.2023
: . L Promoted to next higher
41 Dr J. Raymond Jani Angel Senior Scientist grade wef 01012023
: : — Promoted to next higher
42 Dr Aritra Bera Senior Scientist grade wef. 01.01.2023
43 Dr T. Sathish Kumar Scientist
44 Dr K.P. Sandeep Scientist
45 Smt Mary Lini Scientist
46 Shri C. Siva Scientist
47 Shri T. Sivaramakrishnan Scientist
48 Shri Dani Thomas Scientist
49 Shri R. Aravind Scientist
50 Shri K. Anantharaja Scientist Joined on 20.12.2023

Navsari-Gujarat Research Centre Of CIBA, Gujarat

Scientist & Nodal

1 Shri Ritesh Kumar Shantilal Tandel officer. NGRC Joined on 26.12.2023
2 Dr (Smt). Pragyan Dash Scientist Joined on 26.12.2023
3 Shri Pankaj Amrut Patil Scientist
4 Shri Jose Antony Scientist
KAKDWIP RESEARCH CENTRE OF CIBA SCIENTISTS

1 Dr Debasis De Aezd, KRC Regioral Joined on 11.07.2023

Centre

. L Joined ICAR-CIFE,

2 Dr T. K. Ghoshal Principal Scientist Kolkata on 20.07.2023
3 Dr Sanjoy Das Principal Scientist

. L Transferred to ICAR-CIFE,
4 Dr Prem Kumar Senior Scientist Mummbai on 22.03.2023
5 Mrs Babita Scientist
6 DrN. S. Sudheer Scientist

! ) . Transferred to ICAR-CIFE,
7 Mrs Leesa Priyadharsani Scientist Kolkata on 21 03.2023
8 Shri Biju. I. F Scientist
9 Ms. Misha Soman St
(on study leave)
10 Mrs Moumita Ash Scientist Joinedon 11.04.2023
TECHNICAL (19)
1 Dr S. Sivagnanam Chief Tech. Officer
2 Shri D. Raja Babu Chief Tech. Officer
3 Shri R. Puthiavan Chief Tech. Officer
) Assistant Chief Tech.

4 Smt K. Jacquline Officer
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Assistant Chief Tech.

5 Shri Joseph Sahayarajan Officer
6 Shirl S Fearmanichan Assistant Chief Tech.
Officer
. : Assistant Chief Tech.
7 Shri S. Nagarajan Officer
Assistant Chief Tech.
8 Dr A. Nagavel Officer
9 Stri R, Subburaj Assistant Chief Tech.
Officer
Retired on
10 Shri S. Saminathan Technical Officer superannuation on
30.06.2023
11 ShriN. Jagan Mohan Raj Tech. Officer
12 Shri D. M. Ramesh Babu Tech. Officer
13 Shri G. Thiagarajan Tech. Officer
14 | ShriK. Karaiyan Senior Tech. Asst.
15 Shri S. Prabhu Technical Asst.
16 Shri K. V. Delli Rao Technical Asst.
: - Promoted to Technician
17 Shri C. Saravanan Technician (T-1) on 18.12.2023
. - Promoted to Technician
18 Shri C. Ragu Technician (T-1) on 18.12.2023
. - Promoted to Technician
19 Shri R. Indrakumar Technician (T-1) on 18.12.2023
TECHNICAL - KRC
1 Smt Chhanda Mazumder Technical Officer
ADMINISTRATION (18)
’ Shri Navin Kumar Jha Chief Administrative
Officer
Senior Finance &
2 Smt Komal Sheokand Account Officer
3 St V. Usharani Senior Administrative
Officer
: : Principal Private Relieved on VRS on
4 Shri M. Krishna Moorthy C— 31102023
: ) Assistant Finance Ac-
5 Shri P. Srikanth counts Officer
6 Smt E. Amudhavalli Asst. Admn. Officer
7 Shri A. Sekar Asst. Admn. Officer
8 Shri Raghavendra K Asst. Admn. Officer Resigned on 27.06.2023
9 Smt E. Mary Desouza Asst. Admn. Officer
10 Smt S. Nalini PS
. ) Relieved on VRS on
11 Shri Gopala Krishna Murthy PS. 03.08.2023
12 Smt K. Hemalatha PA.
13 Smt K. Subhashini PA.
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14 Smt R. Vetrichelvi Assistant

15 Smt M. Mathuramuthu Bala Assistant

16 Smt B. Prasanna Devi Upper Division Clerk
17 Shri R. Kumerasen Upper Division Clerk
18 Shri A. Paul Peter Upper Division Clerk
19 Shri V. Kishorkumar Lower Division Clerk
20 Shri S. Solin Igneshus Lower Division Clerk

ADMINISTRATION - KRC

1 ShriSanjoy Some Lower Division Clerk
SKILLED SUPPORT STAFF (8)

Retired on

1 ShriV.Kumar Skilled Support Staff superannuation on
30.04.2023

2 Shri S. Selvababu Skilled Support Staff

3 Shri P.G. Samuvel Skilled Support Staff

4 Shri- M. Sakthivel Skilled Support Staff

5 Shri R. Mathivanan Skilled Support Staff

6 Shri G. Dayalan Skilled Support Staff

7 Shri Kanaka Prasad Skilled Support Staff

8 Shri J. Murugan Skilled Support Staff

SKILLED SUPPORT STAFF - KRC

Retired on

1 Smt L. R. Bhuiya Skilled Support Staff superannuation on
31.07.2023

2 ShriP. C. Das Skilled Support Staff
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INFRASTRUCTURE DEVELOPMENT

Sl. No. Name

1. Construction of laboratory building at KES of CIBA at Kelambakkam

Renovation of grill and shed around High Tension Electrical panel structures at MES of ICAR- CIBA,
Muttukadu

Strengthening of the dike and providing HDPE sheet lining in the Shrimp hatchery brood stock
ponds at MES of CIBA, Muttukadu

4. Pond lining and elevation of Polyculture and mud crab ponds at MES of CIBA, Muttukadu

5. Construction 25 ton RCC tank in Fish hatchery at MES of CIBA

Renovation of false ceilings in various labs in the shrimp & fish hatchery, all roof sheets with
6. packing of silicone paste & renovation of aluminium window & door in all building at MES of ICAR-
CIBA, Muttukadu.

7. Renovation of ponds at KES of ICAR-CIBA, Kelambakkam

8. Renovation of damaged name boards with focusing lights at KES of ICAR-CIBA, Kelambakkam.

9. Renovation/repair the seed bank shed and cobia shed at MES of CIBA, Muttukadu

Repair and painting works for main and annex building at CIBA Hgrs, campus, R.A. Puram Chen-

10, nai-28

11. | Providing Semi-Permanent experimental shed at NGRC of CIBA, Navsari, Gujarat

Repair of farm road, pond dykes surface and grey mullet shed base at NGRC of CIBA, Navsari

12 Gujarat

13. Renovation of room No. 107,109,111,209,301 and 308 at CIBA Hars, R.A.Puram, Chennai-28

Customised modification of the National Referral Laboratory for Brackishwater Aquatic Animal

5k Disease at CIBA Hgrs, R.A.Puram, Chennai-28

15. | Renovation of auditorium, Pantry room, cold room

Implementation of the intake water line work for sea water transportation from MES of CIBA,
16. | Muttukadu to KES of CIBA as required under the PMMSY project for Genetic Improvement pro-
gram for Pindicus

Implementation of the construction of Brood stock domestication Centre facilities at KES of CIBA

. under the PMMSY project for Genetic Improvement program for Pindicus

18. Renovation of store at KRC of CIBA Kakdwip, Dist south 24 Parganas, West Bengal

19. | Renovation of barbed wire fencing at KRC of CIBA, Kakdwip

Repairs of approach road to the B and C sector farms at KRC of CIBA, Kakdwip, Dist- south 24

20. Parganas, West Bengal

21. Renovation of staff quarters (Type-I, Il, & ll) and Trainees hostel at KRC of CIBA, Kakdwip

22. | Renovation of boundary wall to safe guard the property at KRC of CIBA, Kakdwip

23. | Renovation of main dyke in the river side of the sector A at KRC of CIBA, Kakdwip.

Renovation and modification of old transformer building is to be used as fish waste processing unit

24 at KRC of CIBA, Kakdwip

25. | Re-construction of three main feeder sluices of farms at KRC of CIBA at Kakdwip

Repairs of security cabins of three sectors at KRC of CIBA, Kakdwip, Dist. South 24 Parganas,

26. West Bengal
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Renovation crab
ponds at MES of
CIBA

Renovation brood
stock pond at CCD
hatchery at MES of
CIBA

Renovation of Grill
and shed around HT
Electrical panel at
MES of CIBA
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Renovation of seed
bank shed at MES
of CIBA

Construction 25
ton RCC tank in Fish
hatchery at MES of
CIBA

Renovation of staff
Quarters type-
1,2&3 at KRC of
CIBA at Kakdwip

Renovation of staff
Quarters type-
1,2&3 at KRC of
CIBA at Kakdwip
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Renovation of main
dyke at KRC of CIBA
at Kakdwip

Renovation security
cabin at KRC of CIBA
at Kakdwip




Reconstruction of
three main feeder
sluices at KRC of
CIBA at Kakdwip

Renovation of
boundary wall

to safeguard the
property at KRC of
CIBA at Kakdwip
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LIBRARY AND DOCUMENTATION

ICAR- CIBA maintains a comprehensive library and
e-resource centre hosting essential reference books
and journals covering aquaculture, physiology, nutrition,
aquatic health, environment, biotechnology, genetics,
bioinformatics, socio-economics and extension. These
resources cater to the needs of scientists, research scholars,
scientific personnel of other research organisations,
academicians, university students and other stakeholders.

LIBRARY
RESOURCES

ICAR-CIBA library has
arich collection of around
3,089 referral books,
1,631 journal  back
volumes, 6,900 journal
issues, 4,840 abstracts,
newsletters and reports,
144 PhD. thesis and
2,650 other publications
are available in the CIBA
library. The library is
expanding every year
with the purchase of new
books and subscriptions
to national and
international journals. The
library has established
online connectivity for
the  Consortium  for
Electronic Resources
in  Agriculture  (CeRA),
consisting  of  more
than 200 international
and national  journals
related to fisheries and
aquaculture. It can be
accessed  online by
scientists at headquarters
and research centres at
Kakdwip and Navasari.

LIBRARY &

E-RESOURCE

CENTRE

LIBRARY AND
E-RESOURCE CENTRE

CIBA library has been upgraded
as Library and e-Resource Centre
to access e-books, online journals,
Institute publications and scientists’
publications for easy retrieval and
use by scientists and scholars.

DATA REPOSITORY

The CIBA digital library system has been established to manage
library holdings and maintain records. The system provides inventory
of books available in the library, journals under CeRA, scientists
and Institute publications. It is programmed to monitor the lending
of books and scientists can indent the books required for purchase
within the same portal. Under the digitization initiative, all Institute
and scientists publications have been digitized and uploaded in the
ICAR-KRISHI portal.

EXCHANGE SERVICES

CIBA library maintains regular exchange services with national and
international organisations of mutual interest in the sector. Institute’s
annualreports, newslettersandotherresearch publications are being sent
to various research organizations, universities and other stakeholders
to familiarise the Institute’s research and development programmes.
The library also receives similar services from other organizations. The
library sent the research papers requested by scientists of various ICAR
institutes under CeRA document delivery request (DDR).

AUTOMATION

CIBA library is fully automated
on the KOHA library management
system  platform  with  various
features, including holdings and
circulation facilities. Online Public
Access Catalogue (OPAC) module
has been activated, which provides
a simple and clear interface for
searching books, journals and other
documents in the library.

UTILIZATION
OF FUNDS

The funds allotted to
the library were effectively
utilized to procure referral
books and journals, for
the scientists and staff of
Headquarters, KRC and
NGRC.
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LIBRARY

Refferral
Books

3,089

Ph.D. Thesis

144

Journals

6,900

Newsletter &
Reports

4,840

Journal Back
Volumes

1,631

Other
Publications

2,650
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PUBLICATIONS,
ORAL PRESENTATIONS

INSTITUTE PUBLICATIONS

1. Annual Report (English) 2022

2. Annual Report (Hindi) 2022

3. Jal Tarang 2022

PEER REVIEWED ARTICLES
(40)

Ahmed, J., Navabshan,
l., Unnikrishnan, S.,
Radhakrishnan, L., Vasagam,
K.P.K., Ramalingam,
K., 2023. In Silico and
In  Vitro Investigation  of
Phytochemicals Against
Shrimp ~ AHPND  Syndrome
Causing PirA/B  Toxins  of
Vibrio parahaemolyticus.
Appl.  Biochem. Biotechnol,
195, 7176-7196 (bttps://
krishi.icar.gov.in/jspui/
handle/123456789/81644)

Ahmed, J., Vasagam,
K.P.K., Ramalingam, K.,
2023. Nanoencapsulated
Aquafeeds and Current Uses
in Fisheries/Shrimps: A Review.
Appl.  Biochem. Biotechnol,
195, 7110-7131 (https://
krishi.icar.gov.in/jspui/
handle/123456789/81643)

Anand, P.S., Aravind, R.,
Balasubramanian, C.P,
Kumar, S., Antony, I,

Biju, I.F., Sangeetha, V.L.,
Ambasankar, K., Vijayan,
K.K., 2023. Growth, survival,
and osmo-ionic regulation in
post larval and juvenile Indian
white shrimp, Penaeus indicus,
reared under three levels of
salinity in a semifloc system.
Aquaculture, 564, p.739042.
(http://krishiicar.gov.in/jspui/
handle/123456789/81550)

Anand,
Balasubramanian,
Aravind, R.,
Rajan, R.V., Vinay, TN,
Panigrahi, A., Sudheer,
N.S., Rajamanickam, S.,
Kumar, S., Antony, J., 2023.
Reproductive performance
of  captive-reared  Indian
white shrimp, Penaeus
indicus, broodstocks over two
generations. Frontiers in Marine
Science, 10, p.1101806.
(http://krishi.icar.gov.in/jspui/
handle/123456789/81551)

P.S.,
C.P,
Biju, LF.,

Biswas, G., Kumar, P,
Mandal, B., Ghoshal, T.K.,
De, D., Bera, A., Kailasam,
M., 2023. Effects of feeding
frequency on growth, survival,
body composition and size
variation in  long whiskers
catfish, Mystus gulio (Hamilton,
1822) fry reared in net cage
system. Regional studies in
Marine Science, 61, 102851.
(http://krishiicar.gov.in/jspui/
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aquaculture — A handbook for
aquafarmers (ICAR-Central
Institute  of  Brackishwater
Aquaculture, Chennai). pp.29-
37 (In Tamil). ISBN 978-81-
954486-3-0

Sathish Kumar, T., Ananda
Raja, R., lJithendran, K.P,
2023. Shrimp  diseases:
present status with special
reference to hepatopancreatic
microsporidiosis  (HPM) and
white fecal syndrome (WFS)
and mitigative measures. In: M.
Kumaran, K.P. Kumaraguru
Vasagam, and Kuldeep K.
Lal (Eds.). The advances in
brackishwater aquaculture -
A handbook for aquafarmers

(ICAR-Central  Institute  of
Brackishwater Aquaculture,
Chennai). pp. 32-39. ISBN

978-81-954486-2-3

Vimala, D.D., Jayapavithran,

C., Rekha, P.N., and
Senthilmurugan, T., 2023.
Orunginaintha pannadukku
uvarneermeen valarppu

thozhilnutpam — oru arimukam
(Tamil).  In: Meenvalarppil
puthiya thozhilnutpa
anukumuraikal, KVK, TNJFU,
Sikkal, Tamil Nadu. pp. 21-32.
ISBN: 978-81-941996-3-2

TRAINING MANUAL (7)

Hands on Training Program
on Molecular Techniques for
Fish and Shrimp Diseases (TM
Series 2023 - No.33)

Seed production and farming
technology of brackishwater
finfishes (TM  Series 2023-
No.35)

Training manual on Recent
developments in brackishwater
aquaculture technologies for
farmers of Ramanathapuram
district, Tamil Nadu (TM series
2023-No.36)

Training manual on Mud crab
box culture and finfish nursery
culture in brackishwater ponds
and creeks (TM series 2023 —
No. 37)

Training Manual on Breeding
and  farming techniques
of finfishes for sustainable
brackishwater aquaculture (TM
Series 2023-No.44)

Training manual on
Diversification  of  shrimp
farming in India with native

penaeids  ISBN:  978-81-
954486-8-5
Training  Manual on  Seed

production and farming of
candidate brackishwater
finfishes of West Bengal (TM
series 2023-No.45)

POPULAR ARTICLES (2)

Rekha, P.N., R. Nishan Raja,
Albin Sunny, Soumyabrata
Sarkar, Balasubramanian,
C.P, 2023. Coastal
Watershed-Based Surface and
Sub-Surface Salinity Mapping
and Modelling of Tiruvallur
and Chengalpattu District,
Tamil Nadu for Sustainable
Brackishwater Aquaculture -
A Research Study. NABARD
Research Chronicle October
2023, Pp 37-49

Sandeep, K.P.,
Sivaramakrishnan, T.,
Sudhin, S., Raymond Jani
Angel, J., Kumaraguru
Vasagam, K.P., Syama
Dayal, J., Ambasankar, K.,
2023. Spirulina: jaleey krshi
utpaadakata badhaane ke lie
ek sambhaavit nutrasutikal.
Jaltarang 2023, Pp 55-56

TECHNICAL/EXTENSION
BULLETINS/ PAMPHLETS

CIBA EXTENSION SERIES
€))

Low volume cage culture of
Asian seabass and pearlspot in
backwater creeks: An alternate
livelihood model for coastal
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communities of Gujarat. (CIBA
Extension Series No. 86)

Orunginaintha pannadukku
uvarneermeen valarppu
kadalora meenavarkalin
vazhvathara vaippu, (CIBA

Extension Series No.89, Tamil)

Farming technology of
brackishwater catfish Mystus
gulio (CIBA extension series
No. 90)

Aquaculture  Insurance  for
shrimp farmers (CIBA Extension
series No 91)

Coastal and tribal women in
Aquaculture sector and success
Stories (CIBA Extension Series
No. 92)

Integrated multitrophic
aquaculture in  brackishwater
for the betterment of livelihood
(CIBA extension series N0.94)

Vazhvatharam membada
pannadukku uvarneer
meenvalarppu. (CIBA Extension
Series No.94A, Tamil).

Indian white shrimp, Penaeus
indicus: A native penaeid for
sustainable diversification in
shrimp farming

Culture technology for nursery
rearing of Indian white shrimp,
P.indicus

CONFERENCE /
SYMPOSIA / WORKSHOP
PRESENTATIONS (39)

Abraham, T.J., Karmokar,
S., Dash, G., Das, S., 2023.
Surveillance of Tilapia lake virus
(TiLV) in different aquaculture
systems of Indian Sundarban
and adjoining regions. 3rd
International Conference on
Aquatic Animal Epidemiology,
29 November -1 December
2023, Lucknow.

Allie, N.U., Swain,
S., Praveena, P.E.,
Bhuvaneswari, T., Panigrahi,
A., Otta, S.K., 2023. Effect
of inulin on the growth and
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disease resistance status of
Pacific white shrimp, Penaeus
vannamei,  XVI  Agricultural
Science Congress & ASC expo.,
ICAR-Central Marine Fisheries
Research Institute, 10-13
October 2023, Kochi, Kerala.

Ananda Raja, R., 2023
Biosafety, — withdrawal and
efficacy  of  anti-parasitic
drugs in  aquaculture -
An  overview.  Regulatory
Compliance  in  Preclinical
Research of Agrochemicals,
Pharmaceuticals and Medical
Devices, 3-4 October 2023,
Chennai.

Ananda Raja, R., Otta, S.K.,
Ezhil Praveena, P., Poornima,
M., Kumar, S., Bhuvaneswari,
T., Sathish Kumar, T,
Joseph  Sahayarajan, J.,
Shashi Shekhar, M., 2023.
Asymptomatic prevalence
of white spot syndrome
virus  (WSSV) in wild and
cultured shrimps of economic
importance: A comprehensive
analysis. VIROCON-2023
Advancement in Global
Virus Research Towards One
Health, 1-3 December 2023,
Tiruchirappalli.

Antony, J., Saraswathy, R.,
Muralidhar, M., Jayanthi, M.,
Patil, P.K., Jithendran, K.P.,
2023. Suitability Assessment
of Inland Saline Groundwater
Resources from North-Western
India for Shrimp Farming Based
on the Production Performance
and Water Quality Variables.
Indian  Ecological ~ Society
Conference IESFAC 2023, 22-
24 February 2023, Ludhiana.

Aravind, R., Shyne Anand, P.
S., Balasubramanian, C. P,
Bhuvaneswari, T., Panigrahi,
A., Vidhu Rajan, R.,
Rajamanickam, S., 2023. High
density nursery and grow-out
farming of Penaeus vannamei
using copefloc technology. XVI
Agricultural Science Congress
& Expo, 10-13 October 2023,

Kochi.

Balagopal, K.B.,
Bhuvaneswari, T., Praveena,
P.E., Otta, S.K., 2023.

Virulence gene analysis in Vibrio
spp from diseased Penaeus
vannamei  culture  ponds.
Aquakpi lll, 3rd international
conference on aquatic animal
epidemiology, 29 November
-1 December 2023, ICAR-
NBFGR, Lucknow.

Bhuvaneswari, T., Balagopal,
K.B., Ezhil Praveena, P,
Vidya Rajendran and Otta,
S.K. Vibrio associated with
mortality of nursery reared
Asian seabass in backwaters
at Chengalpattu district of
Tamil Nadu. 3rd International
Conference on Aquatic Animal
Epidemiology, 29 November
- 1 December 2023, ICAR-
NBFGR, Lucknow.

Das, S., Priyadarsani, L.,
Sudheer, N.S., Kumar, P.,
Biju, I.F. and De, D., 2023.
Investigation of ‘Red gut
disease’ in Penaeus vannamei
farms of Purba Medinipur,
West Bengal. 3rd International
Conference on Aquatic Animal
Epidemiology, 29 November
-1 December 2023, Lucknow.

Hauton, C., Marsh, R,
Ambasankar, K., Shekhar,
M.S., Katneni, V.K., Angel,
J.R.J., Sandeep, K.P,
Sivaramakrishnan, T., 2023.
Diversification of  potential
crop species in brackishwater
aquaculture, adaptation
for climate resilience. 3rd
International Conference on
Aquatic Animal Epidemiology,
29 November-01 December
2023, Lucknow

Jayakumar, R., Kailasam, M.,
Bhuvaneswari, T., Geetha,
R., Subburaj, R., Thiagarajan,
G., Dhavaselvam, A., 2023.
Brackishwater cage farming
of Asian Seabass Lates
calcarifer as an additional
income  generation  activity
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by fisher women SHG'’s. 16th
Agricultural Science Congress,
10-13 October 2023, Kochi.

Kannan, S., Kumar, T.S.,
Otta, S.K., Praveena, P.E.,
Raja, A.R., 2023. Prevalence

of hepatopancreatic
microsporidiosis in  Penaeus
vannameli shrimp farms

in  Thiruvallur  district  of
Tamil Nadu. Aquakpi Ill, 3rd
international conference on
aquatic animal epidemiology,
29 November - 1 December,
2023, ICAR-NBFGR, Lucknow.

Kathirkaman, V., Otta, S.K.,
Praveena, P.E., Poornima, M.,
2023. Infectious myonecrosis
virus  — its prevalence in
Penaeus  vannamei  shrimp
farms in India. AquaEpi Ill, 3rd
international  conference on
aquatic animal epidemiology,
29 November to 1 December,
2023, ICAR-NBFGR, Lucknow.

Kumar, S., Nishanthini,
B., Robinson, A., Kumar,
T.S., Makesh, M., Shekhar,
M.S., 2023. Pathogenomic
epidemiology ~ of  shrimp
pathogen Vibrio campbelli. 3rd
International Conference on
Aquatic Animal Epidemiology,
29 November-01 December
2023, Lucknow.

Lalitha, N., Ambasankar, K.,
Sivaramkrishnan, T., Tomy,
S., Raja R. A., 2023. Effect
of Dietary Supplementation of

Lactiplantibacillus  plantarum
Probiotics as Functional
Additives In  Pacific  White

Shrimp  (Peneaus Vannamei).
National conference on
Sustainable wellness through
Noni, Medicinal plants,
Microbes and Bio-molecules
SWNMPMB-2023, School
of Biological Sciences, 27-28
November 2023, Madurai
Kamaraj University.

Lalitha, N., Ambasankar,
K., Sivaramkrishnan, T.,
Tomy, S., Kumar, S., 2023.
Effect of Lactiplantibacillus



plantarum  Supplementation
on The Immune Response
And Disease Resistance of
Whiteleg ~ Shrimp  Penaeus
vannamei  Against  Vibrio
campbellii. National conference
on Sustainable  wellness
through Noni, Medicinal plants,
Microbes and Bio-molecules
SWNMPMB-2023, School
of Biological Sciences, 27-28

November 2023, Madurai
Kamaraj University.
Lalitha, N., Ambasankar,

K., Sivaramkrishnan, T.,

Suganya. P. N.,, 2023
Insight Into the Bacterial
Gut Microbiome of

Penaeus vannamei Fed with
Functional Feed  Additives
Lactiplantibacillus  plantarum
by Amplicon Sequencing. Indian
Conference on Bioinformatics
2023 - Inbix'23, Theme:
Application of Bioinformatics
in Healthcare, School of Bio
Sciences and  Technology,
Vellore Institute of Technology,
Vellore.

Makesh, M., 2023.
Management of Viral
Nervous Necrosis in  Finfish
Hatcheries. 'VIROCON-2023:
Advancement in Global
Virus Research Towards One
Health’. 1-3 December 2023,
Tiruchirappalli.

Mandal, B., De, D., Das, S.,
Biju, I.F., Lal, K.K., 2023.
Effect of salinity on embryonic
development and hatching of
knight goby (Stigmatogobius

sadanundio); a brackishwater
aquaculture  fish  of Indian
Sundarbans. International
Conference on Aquatic
Resources and  Sustainable

Management (ICARSM), 30-3
August 2023, Barrackpore.

Mandal, B., Ghoshal, T.K.,
De, D., Mahalakshmi, P.,
Das, S., Biju, I.F., Sudheer,
N.S., 2023. Sustainable
livelihood generation through
brackishwater ornamental

fish production in homestead
ponds by coastal tribal farmers
of Mousuni Islands, Sundarban.
2nd International Conference
on Prospects and challenges
of environmental biological
sciences in food production
system for livelihood security
of farmers (ICFPLS- 2023),
18-20 September 2023, Port
Blair, Andaman and Nicobar
Islands.

Naveen, R, Sathish Kumar,
T., Jithendran, K.P., Megha,
K. Bedekar, Jeena, K.,
Sanath Kumar, H. Rajendran,
K.V. 2023. Prevalence
of  shrimp  microsporidian,
Enterocytozoon hepatopenaei
(EHP) in farmed tiger shrimp,
Penaeus monodon in India. XVI
Agricultural Science Congress
and ASC Expo, Transformation
of Agri-food systems
for  achieving  sustainable
development goals. National
Academy  of  Agricultural
Sciences, New Delhi and
ICAR-Central Marine Fisheries
Research Institute, Kochi, 10-
13 October 2023, Kochi, India.

Otta, S.K., Praveena,
P.E., Swain, S., Allie,
N.U., Janakiraman, R.B.,
2023. Evaluating pathogen
association with  shrimp
white gut syndrome by

Polymerase Chain Reaction and
histopathology. Aquakpi lll, 3rd
international  conference on
aquatic animal epidemiology,
29 November - 1 December,
2023, ICAR-NBFGR, Lucknow.

Otta, S.K., Saravanan, P.,
Arul Raj, R., Praveena,
P.E., Bhuvaneswari, T.,

2023. White spot syndrome
virus  (WSSV) - A long
standing problem for shrimp
aquaculture industry.
VIROCON 23, Advances in
Global  Virus Towards One
Health, 1 December - 3
December 2023, ICAR-NRCB,
Tiruchirapalli, Tamil Nadu.
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Panigrahi, A., Reshmi Das,
Balasubramnian C. P., 2023.
Biofloc technology (BFT) based
maturation and breeding of
Indian white shrimp, Penaeus
indicus along with eyestalk
ablation in captive condition.
XVI Agricultural Congress, 10
to 13 October 2023. Kochi.

Patil P.A., Hussain T.,
Mahalakshmi P., Kailasam
M., Antony, J., Ambasankar,
A., Vijayan, K.K., Lal, K.
K., 2023. Integrating culture
of finfish, shellfish, livestock,
poultry, and horticulture crops
in  brackishwater  farming
system as a livelihood activity

for coastal communities of
Gujarat.  8th  International
Conference on “Recent
Advances in Agriculture,

Animal Husbandry, Sciences
& Technology for Sustainable
Entrepreneurship”, 26-28
March, 2023, Gwalior.

Patil, P.A., Hussain, T.,
Kailasam, M., Sairam, C.V.,
Vijayan, K.K., Sanaye, S.V.,
2023. Nursery rearing of
Pearlspot, Etroplus suratensis
(Bloch, 1790) in hapa as a
livelihood activity by the self-
Help group of Sindhudurg
district,  Maharashtra.  8th
International Conference
on “Recent Advances in
Agriculture, Animal Husbandry,
Sciences & Technology for
Sustainable Entrepreneurship”,
26-28 March, 2023, Gwalior.

Poornima, M., Nalayeni, K.,
Ezhil Praveena, P., Vidya
Rajendran, Rajan, J.J.S.,
Otta, S.K., 2023. Occurrence
of multiple pathogen infections
in farmed shrimp, Penaeus
vannamei in India one microbe
one disease paradigm shift. 3rd
International Conference on
Aquatic Animal Epidemiology
(AquaEpi 1), 29 November -
01 December, Lucknow

Praveena, P.E., Otta,
S.K., Bhuvaneswari, T,



Jithendran, K.P., Rajan, J.J.S.,
2023. Disease surveillance in
Penaeus vannamei cultured
shrimp farms in India. AquakEpi
lll, 3rd international conference
on aquatic animal epidemiology,
29 November - 1 December,
2023, ICAR-NBFGR, Lucknow.

Rajesh, R., Saraswathy, R.,
Satheesha Avunje., Patil, P.
K., 2023. Degradation kinetics
of potassium permanganate
in tropical aquaculture
environments. 16th
Agricultural Science Congress,
10-13 October 2023, Kochi,
Kerala.

Sandeep, K.P.,, Debasis
De., Sivaramakrishnan,
T., Sudhin, S., Raymond,
J.AJ., Mahalakshmi, P,
and Ambasankar, K., 2023.
Exploring the impact of fish
waste hydrolysate on growth

enhancement in  Penaeus
vannamei  during  nursery
phase.  16th  Agricultural

Science Congress-2023, 10-
13 October 2023, Kochi.

Shekhar, M.S., 2023.
Molecular diagnostic
techniques for white
spot syndrome virus: An
overview. VIROCON 2023,
1-3 December, 2023,
Tiruchirappalli.

Shekhar, M.S., Katneni,
Jangam, A K., Angel,

J.R.J., Kumaravel, J., 2023.
Development of  molecular

markers for WSSV genotyping.

3rd International Conference on
Aquatic Animal Epidemiology,
29 November - 01 December
2023, Lucknow.

Shekhar, M.S., Vinaya
Kumar, K., Ashok Kumar,
J., Raymond Jani Angel
J., 2023. Challenges and
approach in unravelling of
complex shrimp whole genome:
potential application in genetic
improvement  programmes.
Genomics India Conference,
2-3 February 2023.

Sherly Tomy, Ezhil, P,
Aritra Bera., Dani Thomas.,
Thiagarajan, G., Kailasam, M.,
2023. Differential expression
of steroidogenic enzyme genes
during ovarian development
of grey mullet Mugil cephalus.

16th  Agricultural  Science
Congress, 10-13  October
2023, Kochi.

Subburaj, R., Kailasam, M.,
Makesh, M., Jayakumar,
R., Thiagarajan, G., Aritra
Bera., Dani Thomas., 2023.
Innovative  approaches  on
procurement,  transportation
and development of captive
broodstock of Asian seabass

Lates calcarifer (Bloch).
16th  Agricultural  Science
Congress-2023, 10-13

October 2023, Kochi.

Subburaj, R., Kailasam, M.,
Makesh, M., Jayakumar,
R., Thiagarajan, G., Aritra
Bera., Dani Thomas., 2023.
Recent advances in finfish seed

production. National workshop
on innovative approaches for

sustainable  Indian  fisheries
and  aquaculture,  Trichy,
12-13  September 2023,

Fisheries Technocrats Forum
and Department of Marine
Sciences, Bharathidasan
University, Trichy.

Sudheer N. S., Biju I. F,
Aravind R, Shyne Anand P.
S., Balasubramanian C. P.,
2023. Antagonistic bacteria
from shrimp larval rearing
system. National Seminar on
Recent Trends in Aquaculture,
09-10 March, 2023, Kochi.

Sudheer N.S., Shyne
Anand P.S., Panigrahi A,
and Balasubramanian C.P.,
2023. Maodification of algal
culture media of Chlorella
sp. for increased production.
International  conference on
Current advances in agriculture,
animal husbandry and allied
sciences” (CAAAAS 2023),
10-11 July, Katra.

Swain, S., Bhuvaneswari, T.,
Praveena, P.E., Vidya, R.,
Otta, S.K., 2023. Prevalence
and virulence analysis of Vibrio
parahaemolyticus from grow-
out shrimp culture farms along
ethe east coast region of India.
Aquakpi lll, 3rd international
conference on aquatic animal
epidemiology, 29 November
to 1 December, 2023, ICAR-
NBFGR, Lucknow.




PARTICIPATION IN CONFERENCES,
MEETINGS, WORKSHOPS AND SYMPOSIA

Dr Kuldeep K. Lal, Director

Monthly Meeting of Fisheries
SMD & Directors of Institutes,
convened by DDG (Fy.Sci),
ICAR on virtual mode at SMD
(Fisheries) ICAR, New Delhi on
5™ January 2023.

12" Meeting of Puducherry
Union  Territory  Wetland
Authority  (PUTWA)  under
the Chairmanship of Chief
Secretary,  organized by
Directorate of Forests and
Wildlife, Govt. of Puducherry at
Chief Secretariat, Puducherry
on 11" January 2023.

Trainers Training (ToT) program
on “The Fundamentals of
Artificial reefs for improving
Marine Fisheries in India" at
MRC of CMFRI, Chennai on
18" January 2023.

National Consultative meet on
“Roapmap for Dissemination
of  Genetically  Improved
Varieties of Fish and Shellfish”
organized by Central Institute
of Freshwater Aquacutlure
(CIFA), Bhubaneswar at CIFA,
Bhubaneswar during 27-28
January 2023.

Inaugural programme of the
Winter School on “Mariculture
Technologies  for  Income
Multiplication, ~ Employment,
Livelihood and Empowerment”,
organized by Central Marine
Fisheries Research Institute
(CMFRI), Kochi at CMFRI, Kochi
on 7" February 2023.

Fisheries Seminar in  Krushi
Odisha 2023, organized by
Department  of  Agriculture
& FE in collaboration with
Fisheries & ARD Department,
Govt. of Odisha at Baramunda,
Bhubaneswar on 18" February
2023.

Safe and Sustainable Aquatic
Food Workshop, organized
by Centre for Environment,
Fisheries and  Aquaculture
Science  (Cefas) at Kochi
during 20-21 February 2023.

Annual Conference of
Vice-Chancellors  (VCs)  of
Agricultural  Universities &

Directors Conference of ICAR
at NASC Complex, New Delhi
during 4-5 March 2023.

ICAR-Industry ~ Stakeholders
Consultation Meet, organized
by Agrinnovate India Limited,
New Delhi at NASC Complex,
New Delhi at 6" March 2023.

Seventy Third Meeting of the
Coastal Aquaculture Authority
on hybrid mode (virtual
mode) at Coastal Aquaculture
Authority, Chennai on 14"
March 2023.

26" Meeting of Scientific Panel
on Fish & Fishery Products (SP-
10) at FSSAI, New Delhion 16
March 2023.

International Conference on
“Enhancing Productivity and
Value Addition in  Millets”,
organized by the Ministry
of Agriculture and Farmers’
Welfare, Govt. of India at
National Agricultural Science
Complex, IARI, New Delhi on
18™ March 2023.

11" Meeting of the Central
Apex Committee of PMMSY,
organized by  Department
of Fisheries, Govt. of India
at Department of Fisheries,
Ministry of Fisheries, Animal
Husbandry and Dairying, Govt.
of India, New Delhi on 27t
March 2023.

28 Extension Council Meeting
of ICAR-CIFE, in hybrid mode
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(virtual mode) at CIFE, Mumbai
on 27" March 2023

Monthly Meeting of Fisheries
SMD & Directors of Institutes,
convened by DDG (Fy.), ICAR,
on virtual mode at SMD
(Fisheries) ICAR, New Delhi on
28" March 2023.

2" Audit Committee Meeting
of Tamil Nadu Fisheries
Development Corporation
Limited at Secretariat Chennai
- 9 on 28" March 2023.

238™ Board Meeting of Tamil
Nadu Fisheries Development
Corporation Limited at
Integrated Office Complex for
Animal Husbandry, Fisheries
and Fishermen Welfare Chennai
- 35 0n 29" March 2023.

National Workshop on
“Sustainable  Fisheries  and
Coastal Aquaculture” at
Sathyabama  Institute  of
Science  and  Technology,

Chennai on 30" March 2023.

Meeting to review the
progress made under CRP on
Agrobiodiversity during 2021 -
22, organized by NBPGR,
New Delhi, on virtual Mode at
NBPGR, New Delhi on 5% April
2023.

Combined Interaction  of
Department of Fisheries, Govt.
of Maharashtra and Guardian
Minister, MPs, MLAs to discuss
the problems/issuesand further
development in Marine sector,
Co-chaired by Hon'ble Minister,
Department of Forest, Culture
Affairs, Fisheries, Maharashtra
(Physical mode) at Sahyadri
Guest House, Malabar Hill,
Mumbai on 5% April 2023.

Meeting with the Hon'ble
Minister, Department  of
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Forest, Culture Affairs,
Fisheries, ~ Maharashtra  to
discuss regarding development
of aquaculture in the State of
Maharashtra (Physical mode)
at Sahyadri Guest House,
Malabar Hill, Mumbai on 12t
April 2023.

Meeting of Agriculture Chief
Scientists of G-20 countries
and showcasing the exhibits
(Exhibition Stall) pertaining to
Fisheries Research Institutes,
on behalf of SMD (Fisheries),
ICAR, as Nodal Officer at Hotel
Taj Ganges, Varanasi during
17-19 April 2023.

Mid-term  Review Meeting
of ICAR Regional Committee
for Zone VI, organized by
CMFRI, Kochi, on virtual mode
at CMFRI, Kochi on 25" April
2023.

Review Meeting of eHRMS,
under the Chairmanship of
Additional  Secretary, DARE
and Secretary, ICAR, on virtual
mode at ICAR, New Delhi on
12" May 2023.

Monthly Meeting of Fisheries
SMD & Directors of Institutes,
convened by DDG (Fy.), ICAR,
on virtual mode at SMD
(Fisheries) ICAR, New Delhi on
23" May 2023.

Meeting with DDG (Fy.), ICAR
with regard to CRISPER Cas
Technology, on virtual mode
at SMD (Fisheries)ICAR, New
Delhi on 25" May 2023.

Consultative  Workshop  with
State Governments, organized
by The Marine Products Export
Development  Authority,Kochi
at ITC Fortune Resort Benaulim,
South Goa during 15-16 June
2023.

Seventy Fourth Meeting of
Coastal Aquaculture Authority,
under the Chairmanship of
Chairperson,  CAA  (Virtual
Mode) at CAA, Chennai on
22nd June 2023.

64" Council Meeting of Asian
Fisheries Society organized by
Asian Fisheries Council (AFS) at
Bogar, Indonesia during 26-28
June 2023.

Monthly Meeting of Fisheries
SMD & Directors of Institutes,
convened by DDG (Fy.), ICAR,
on virutual mode at SMD
(Fisheries)ICAR, New Delhi on
5% July 2023.

Fisheries Summer Meet 2023
organized by the Department
of Fisheries, MoFAHD, GOl,
as a part of outreach activity
under PMMSY on the occasion
of National Fish Farmers Day
at Kaldan Samudhra Resorts,
Mahabalipuram, T.N.  during
10-11 July 2023.

Second Consultation Workshop
on Aquaculture Transformation
hosted by  Network  of
Aquaculture Centres in Asia-
Pacific (NACA) in collaboration
with the FAO Regional Office for
Asia and the Pacific (FAORAP)
at Bangkok, Thailand during
11-12 July 2023.

95th Foundation Day-cum-
Technology Day of ICAR at
NASC  Complex,New  Delhi
during 16-18 July 2023.

Fisheries Startup Meeting for
Encouraging  Start-ups and

Innovation in the Fisheries
Sector on virtual mode at
Department  of  Fisheries,

Ministry of Fisheries, Animal
Husbandry and Dairying, GOI
on 27" July 2023.

International Conference on
“Mighty  Millets for Food,
Nutritional and Health Security”
organized by M.S.Swaminathan
Research Foundation (MSSRF)
at MSSRF, Chennai on 6th
August 2023.

Meeting organized by the
Deputy Director General (Fy.),
ICAR, regarding G20 meeting
on virtual mode at SMD
(Fisheries), ICAR, New Delhi on
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20" August 2023 (12.30 hrs.).

3 Audit Committee Meeting
of Tamil Nadu  Fisheries
Development Corporation
Limited at Office of Deputy
Secretary to Govt. Finance
Department, Secretariat,
Chennai at 30™ August 2023.

Meeting to discuss on the

relevant  amendments  for
drafting of Rules/Regulations
and  Guidelines for 'The

Coastal Aquaculture Authority
(Amendment) Act, 2023,
under the Chairmanship of Joint
Secretary (Marine Fisheries),
Department of Fisheries, GOI
(Virtual mode) at Department
of  Fisheries, Ministry  of
Fisheries, Animal Husbandry &
Dairying, GOl on 5% September
2023.

Meeting for Aquaculture Crop
Insurance Scheme for Shrimp
Farming and Pilot Project on
Crop Aquaculture  Scheme,
under the Chairmanship of
Union  Secretary (Fisheries),
Department of Fisheries, GOI
(Virtual mode) at Department
of  Fisheries  Ministry  of
Fisheries, Animal Husbandry
and Dairying, GOl on 12®
September 2023.

Seminar  titled  “Sustainable
Aquaculture — India's Potential

to be the Global Leaders”
organized by Kings Infra
Ventures Pvt. Ltd, Kochi

& launch of SISTA360 abd
Signing of MoU between ICAR-
CIBA and Kings Infra Ventures
Pvt. Ltd. for collaboration and
propoagation of sustainable
coastal aquaculture at India
Habitat Centre, New Delhi on
25" September 2023.

27" Meeting of  Scientific
Panel on Fish and Fisheries
Products (SP-10), organized
by Food Safety and Standards
Authority of India (FSSAI), New
Delhi at FSSAI, New Delhi on
26th September 2023.



Inaugural  Programme  of
the Hands-on Training on
“Basic  Molecular  Diagnostic
Techniques  (BMDT-2023)”
under DST-SERB-TARE Project,
organized by Ethiraj College
for Women, Chennai, during
5-6 October 2023 at Ethirgj
College on 5" October 2023.

XVl Agricultural Science
Congress & ASC  Expo,
organized by National Academy
of Agricultural Sciences, New
Delhi and hosted by Central
Marine  Fisheries  Research
Institute, Kochi at Hotel Le
Meridien, Kochi during 10-13
October 2023.

International  Conclave  on

Mainstreaming Climate
Change into International
Fisheries ~ Governance  and
Strengthening of  Fisheries

Management Measures in the
Indo-Pacific Region, hosted by
The Department of Fisheries,
Government of India and co-
organized by BOBP-IGO and
National Fisheries Development
Board (NFDB) at Welcom hotel
by ITC Hotels, Mahabalipuram
on 17 October 2023.

Meeting with Seafood
Exporters and other
Stakeholders on setting up
of Nucleus Breeding Centre
(NBCs) in India and other
issues, organized under the
Chairmanship  of  Secretary,
Department of Fisheries, Govt.
of India at Krishi Bhavan, New
Delhi on 20" October 2023.

Visit to the BMC facility of
M/s. Kona Bay India Private
Limited for inspection as
Chairman of the Technical
and Inspection Committee,
constituted by the Department
of Fisheries, MFAHD, Govt. of
India at Kotapalem Ranastalam,
Srikakulam District AP on 28t
October 2023.

Meeting to review the
progress of projects approved
under Central Sector Scheme

Component of Pradhan
Mantri ~ Matsya  Sampada
Yojana (PMMSY), under the
Chairmanship  of  Secretary
(Fisheries), DoF, Govt. of India
at Department of Fisheries
Ministry of Fisheries, Animal
Husbandry and Dairying, GOI
on 23" November 2023

75" Meeting of Coastal
Aquaculture  Authority  on
virtual  mode at  Coastal

Aquaculture Authority, Chennai
on 28th November 2023.

49" Meeting of the Board
of Management of Central
Institute of Fisheries Education,
Mumbai at Central Institute of
Fisheries Education Mumbai on
29" November 2023.

VIROCON - 2023, jointly
organized by National
Research Centre for Banana,
Tiruchirappalli, TN. and Indian
Virological Society (IVS), New
Delhi at Hotel Courtyard by
Marriot, Tiruchirappalli during
2-3 December 2023.

Brainstorming  meeting  on
Institutional convergence for
efficient fish cage culture,
organized by National Institute
of Ocean Technology (NIOT),
Chennai at NIOT, Chennai on
12" December 2023.

Meeting to review the
progress of projects approved
under Central Sector Scheme
Component of Pradhan Mantri
Matsya  Sampada  Yojana
(PMMSY) on virtual mode
at Department of Fisheries,
Ministry of Fisheries, Animal
Husbandry and Dairying, GOI
on 14" December 2023.

Expenditure Review Meeting
organized by Joint Secretary
(Finance), ICAR, on virtual
mode at ICAR, New Delhi on
19" December 2023.

SCIENTISTS

14" Scientific  Advisory
Committee Meeting of KVK,
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Villupuram on 5 January 2023
- Dr CV Sairam

37%"  National ~ Committee
Meeting on Exotic Species —
Department of Fisheries, Govt.
of India, 2 January 2023 - Dr
S.K.Otta

Advisory committee meeting
of Hilsa project. Captive
breeding of hilsa Tenualosa
ilisha- phase Il, organized by
CIFRI Barrackpore and KRC of
ICAR-CIBA, © January, 2023-
Dr Debasis De

Attended the IAEC meeting
at Post-Graduate Research
Institute in Animal Sciences,
Kattupakkam, Potheri,
TANUVAS as CCSEA nominee, 7
January 2023 - Dr R. Ananda
Raja

Organized  and  attended
Information, Education and
Entertainment (IEE) program, 4
January 2023- Dr R. Ananda
Raja

NABL observer
at Captain  Srinivasa  Murti
Regional ~ Ayurveda  Drug
Development Institute,
Central Council for Research in
Ayurvedic Science, Ministry of
Ayush, Government of India,
Arignar  Anna  Government
Hospital Campus, Arumbakkam,
Chennai, Tamil Nadu-600106,
21-22 January 2023 - Dr R.
Ananda Raja

Served as

Served as NABL observer at
Translational Research Platform
for  Veterinary  Biologicals
(TRPVB), TANUVAS on 28-29™
January, 2023 - Dr R. Ananda
Raja

Panelist in the program on
interactive Session on SPS_TBT
Issues with respect to Export
of Fish & Fishery Products,
jointly by EIA-Chennai and SEAI
on 06 February 2023 at CIBA
Chennai - Dr K. Ambasankar

International Symposium
on innovations in  fishing



technologies for sustainable
and resilient fisheries, organised
by the BoBP, Chennai at Kochi,
Kerala, 13-17 February 2023-
Dr M. Kailasam

Aqua  Nutrition  workshop
organized by USSEC at
Hyderabad during 21-22

February 2023 - Dr K.
Ambasankar, Dr J. Syama
Dayal

Xl Biennial Conference
(ANACON-2023)  organized
by Animal Nutrition Association
(ANA), in collaboration with
College of Veterinary Science,
DUVASU, Mathura, 16-
18 February 2023 - Dr K.
Ambasankar

Participated in Indian Ecological
Society Conference, [ESFAC
2023, organized by GADVASU
during 22-24 February, 2023,
Ludhiana — Mr Jose Antony

Meeting conveyed by CAA to
discuss for further steps on
EHP detection in AQF facility,
28" February 2023 - Dr
S.K.Otta

251 Scientific  Advisory
Committee Meeting of KVK
Kancheepuram on 11 March
2023- Dr CV Sairam

39 Advisory  Committee
meeting on NASF. Captive
breeding of hilsa Tenualosa
ilisha- phase I, organized by
CIFRI Barrackpore and KRC of
ICAR-CIBA, 28 — 29 March,
2023- Dr Debasis De

39 Advisory  Committee
meeting on NASF.  Captive
breeding of hilsa Tenualosa
ilisha- phase Il Organized by
CIFRI Barrackpore and KRC of
ICAR-CIBA, 28- 29 March,
2023 - Dr Babita Mandal

Participated in national
conference “FISHTECH, 2023",
organized by The Maharashtra
Economic Development
Council (MEDC), Maharashtra,
at Navi Mumbai, Maharashtra

on 2-3 March, 2023 - Mr
Pankaj Amrut Patil

Acted as Co-Chairperson of
technical session of “Recent
advances in Animal Husbandry,
Fishery and Allied sciences”
during the 8" international
conference on “Recent
Advances in  Agriculture,
Animal Husbandry, Sciences
& Technology for Sustainable
Entrepreneurship”  organised
by Agro Environmental
Development Society, Rampur
during 26-28 March, 2023,
Gwalior - Mr Pankaj Amrut
Patil

Attended the IAEC meeting
of BCG Vaccine Laboratory
(BCGVL), Chennai under the
Directorate General of Health
Services (DGHS), Ministry of
Health and Family Welfare,
Government of India, 25 March
2023 - Dr R. Ananda Raja

Attended the selection
committee meeting as an
eternal expert for engagement
to the position of Project
Associate-1/Il through walk-
in interview in CSIR-CLRI, 28
March 2023 - Dr R. Ananda
Raja

International Symposium
on Healthy Mangroves and
Sustainable Fisheries for Climate
Resilient Coastal Community in
South Asia organized by Khulna
University, Bangladesh, 1-6
March, 2023- Dr Debasis De

Meeting conveyed by CAA
regarding representation by
prawn farmers federation of
India, 1st March 2023 - Dr
S.K.Otta

Participated in the workshop on
genome editing in farm animals
for improved productivity and
health organized by ICAR-
NDRI, Karnal on 3 March 2023
— Dr T.Bhuvaneswari

National seminar on Recent
trends in aquaculture organized
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by CUSAT, Kochi, Kerala,
09-10March, 2023- Dr N.S
Sudheer

Organized and attended two
Institutional ~ Animal  Ethics
Committee (IAEC) meetings
as Member Secretary during
2023 - Dr R. Ananda Raja

Participated in 8™ International
Conference on “Recent
Advances in  Agriculture,
Animal Husbandry, Sciences
& Technology for Sustainable
Entrepreneurship”  organized
by Agro Environmental
Development Society, Rampur
during 26-28 March, 2023,
Gwalior - Mr Pankaj Amrut
Patil

State level interaction meeting
in - Mumbai with officials of
the Department of Fisheries,
Govt. of Maharashtra to
discuss various issues and
development of brackishwater
aquaculture sector for the
state of Maharashtra, 5 April
2023- Dr M. Kailasam

Member of the selection
committee  for recruitment
to the post of Technician in
CSIR-Central Leather Research
Institute (CLRI), 4-5 March,
2023 - Dr R. Ananda Raja

42" Governing Body meeting
of Agency for Development
of Aquaculture, Kerala (ADAK)
held on 12" April 2023 at
Thiruvananthapuram - Dr K.
Ambasankar

Attended review meeting of
Mangrove Cell and Fisheries
Department, Maharashtra at
Malabar Hill, Mumbai on 12
April 2023 - Mr Pankaj Amrut
Patil

Knowledge-sharing workshop
on “Use of GM Crops and
their Derivatives for Aqua
Sector” on 20 April, 2023 at
CMFRI, Kochi, organised by
ICAR-Central Marine Fisheries
Research Institute (CMFRI)



and Biotech Consortium India
Limited - Dr K. Ambasankar

Meeting on allowing the
import of SPF broodstock of
crustaceans from South East
Asian Countries, constituting
the Expert Committee to
develop Standard Operating
Procedures, CAA, 17 April
2023 - Dr S.K.Otta

Project inception workshop of
Atlas of Climate Adaptation
in South Asian Agriculture
(ACASA) project NASC, New
Delhi during 25-27 April, 2023
- Dr J. Ashok Kumar

17" meeting of FAD 12 on 29
May, 2023 at Manak Bhawan,
BIS Headquarters, New Delhi -
Dr K. Ambasankar

7t Annual review workshop
ICAR-CRP Genomics, NBFGR,
Lucknow, 26-27 May 2023 -
Dr M.S.Shekhar

Farmers interaction meet cum
5th Anniversary of Dr, Attar
Aqua feed mill, Charki Dadri,
Haryana established under CIBA
technical guidance on 15 May
2023 - Dr K. Ambasankar

Inspected for registration and
renewal of 31 L. vannamei, one
P.monodon and one finfish (L.
calcarifer, Trachinotus blochii
and  Trachinotus mookalee)
hatcheries located at Anakapalli,
Kakinada and DrB.R.Ambedkar
Konaseema districts of Andhra
Pradesh, 30 May to 1 June
2023 - Dr R. Ananda Raja

Inspected for registration and

renewal of six Litopenaeus
vannamel, two Penaeus
monodon and one Lates

calcarifer hatcheries located at
Visakhapatnam, Vizianagaram,
Anakappalli  and  Kakinada
districts of Andhra Pradesh,
4-5May 2023- Dr R. Ananda
Raja

Inspected for registration and
renewal of ten L. vannamei

and one P monodon hatcheries
located at Puri and Ganjam
districts of Odisha, 11-12 May
2023- Dr R. Ananda Raja

Inspected for registration and

renewal of six Litopenaeus
vannamel, two Penaeus
monodon and one Lates

calcarifer hatcheries located at
Visakhapatnam, Vizianagaram,
Anakappalli  and  Kakinada
districts of Andhra Pradesh,
4-5 May 2023- Dr R. Ananda
Raja

Inspected for registration and
renewal of ten L. vannamei
and one P monodon hatcheries
located at Puri and Ganjam
districts of Odisha, 11-12 May
2023- Dr R. Ananda Raja

International Conference on
Feminism, Literature & Social
Sciences — 2023 at Scott
Christian  College, Nagercaill,
Kanniyakumari, Tamil Nadu held
during 05-06 May 2023-
DrB.Santhi

Meeting on Allowing the import
of Specific Pathogen Free (SPF)
brood stocks of crustaceans
from South East Asian countries
under Chairmanship of Joint
Secretary (Marine Fisheries), 1
May 2023 - Dr S.K.Otta

35" Meeting of the Academic
Council (Special Meeting) of
KUFQOS, Kerala, 21 June 2023
- Dr S.K.Otta

Meeting of the board of studies
in zoology as a member, the
University of Madras to revise
the syllabus for undergraduate
degrees in the subject of
Zoology, 21 June 2023- Dr
M. Kailasam

Attended a “Hands on training
programme on CRISPR/Cas9-
based gene editingtechnologies
in plants” at ICRISAT, Telangana
from 12-14 June 2023 - Dr
T.Bhuvaneswari

Expert in the research council

ICAR-CIBA, Chennai | ANNUAL REPORT 2023 267/

meeting for the finalization of
research programme at CoFf,
CAU,  Lembucherra, Tripura
on 13 June 2023 - Dr K.
Ambasankar

Inspected for registration and
renewal of three L. vannamei
hatcheries located at Krishna
district of Andhra Pradesh, 23
June 2023- Dr R. Ananda
Raja

Inspected  for  registration
and renewal of three L.
vannamei hatcheries located at
Chengalpattu and Villupuram
districts of Tamil Nadu, 20 July
2023- Dr R. Ananda Raja

Inspected for registration and
renewal of two L. vannamei
hatcheries located at Bapatla
and Sri Potti Sriramulu Nellore
districts of Andhra Pradesh,
16 June 2023- Dr R. Ananda
Raja

Meeting of the Empanelment
Committee for overseas SPF
broodstock suppliers, CAA, 1+
June, 2023 - Dr S.K.Otta

Meeting with the stakeholders’
associations to discuss
the  National  Surveillance
Programme for Aquatic Animal
Diseases (NSPAAD) Phase -
[, CAA, 21 June 2023 - Dr
S.K.Otta

National ~ Training  Conclave
organized by Capacity Building
Commission, Government of
India, 11 June, 2023 — Dr R.
Saraswathy

Served as NABL assessor at
BAIF  Analytical Laboratories,
Uruli Kanchan, Pune-412202,
24-25 June 2023 - Dr R.
Ananda Raja

Workshop on “Linking
Researchers and Resources”
organised by ICAR-NBAIR and

[-STEM, NBAIR, Bangalore,
14-16  June 2023- Dr
M.S.Shekhar
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Empowered committee
meeting of NASF Project,
organized by ICAR

Headquarters, Delhi, 6 July,
2023- Dr Debasis De

International  conference on
Current advances in agriculture,
animal husbandry and allied

sciences (CAAAAS 2023)
organized by  Agricultural
research council of Nigeria
and National  agriculture

development cooperative Ltd.
(NADCL), Baramulla, J &K, 10-
11 July, 2023- Dr Biju, I.F

International  conference on
Current advances in agriculture,
Animal Husbandry and allied

dciences (CAAAAS-23)
organized by  Agricultural
research council of Nigeria
and  National  agriculture

development cooperative
Ltd. (NADCL), Baramulla, J&K,
10-11 July, 2023- Dr N.S
Sudheer

Liaison officer for organizing
“Fisheries Summer Meet 2023"
at Mahabalipuram organized by
the Department of Fisheries,
Ministry of Fisheries, Animal
Husbandry and Dairying, Govt.
of India, 10-11 July 2023 - Dr
R. Ananda Raja

Member of the selection
committee for engagement to
the position of Senior Project
Associate on temporary basis
in CSIR-CLRI, Chennai, 13 July
2023 - Dr R. Ananda Raja

Workshop on  “GM  crops
and their derivatives for the
aqua sector:  Opportunities
and way forward” on 25 July
2023, organized by ICAR-
CIBA and Biotech Consortium
India Limited, New Delhi - Dr
J. Syama Dayal, Dr Sherly
Tomy, Dr K. Ambasankar, Dr
M.S.Shekhar.

95th ICAR-Foundation and
Technology Day at Krishi
Bhavan, New Delhi and

received Technology Certificate

from the Honourable Minister
of State for Agriculture and
Farmers Welfare, Govt. of
India, 16 July 2023- Dr M.
Kailasam

Convened the Shrimp Farmers
Conclave — 2023 in association
with the Faculty of Marine
Sciences  (FMS), Annamalai
University, and Tamil Nadu
Coastal Aquaculture Farmers
Federation  (TANCAFF)  at
Parangipettai, Tamil Nadu, 1
August 2023 - Dr R. Ananda
Raja

Shrimp Farmers
Conclave-2023 organized by
CIBA in association with the
Faculty of Fisheries, Annamalai
University and TANCAFF at
Parangipettai,  Tamil  Nadu
and interaction with the
stakeholders on the importance
of species diversification in
brackishwater aquaculture
with finfish species, 1 August,
2023- Dr M Kailasm

conference
Resources and
Sustainable Management
organized by International
Academy of Science and
Research Kolkata West Bengal,
August 30-31 2023 - Dr
Babita Mandal

International
on Aquatic

Meeting at CAA to modify
the SOP for import of SPF
brooders/live feed etc from
SEA  countries, 22 August
2023 - Dr SK.Otta

Meeting of NABL final onsite
assessment, at [ICAR-CIBA,
Chennai, 26-27 August 2023
- Dr M.S.Shekhar

Meeting of Town Official
Language Implementation
Committee (TOLIC) at NIOT,
Chennai, 31 August 2023 - Dr
M.S.Shekhar

Meeting to finalise the SOP and
criteria for the empanelment
of suppliers for import of SPF
shrimp and scampi Broodstock
PPL of crustaceans along with
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Artemia cysts from AHPND/
EMS  affected  countries,
CAA, 20 August, 2023 - Dr
S.K.Otta

Meeting with member
secretary, CAA at CIBA
regarding CAA amendment

bill, 31 August 2023 - Dr
S.K.Otta

National training cum
workshop  on  Trends in

Genomics organized by Madras
Veterinary College, TANUVAS,
Chennai, 7-11 August, 2023 -
Dr N.Lalitha

National Workshop for India
of the project Atlas of Climate
Adaptation in South Asian
Agriculture (ACASA) held at
CRIDA, Hyderabad during 21-
23 August 2023 - Dr J. Ashok
Kumar

Virtual Meeting for deciding
the criteria for shrimp crop
insurance, 30 August, 2023-
Dr S.K.Otta

2" International Conference
on Prospects and Challenges
of Environmental and Biological
Sciences in Food production
system for Livelihood Security
of Farmers (ICFPLS 2023)
organized by ICAR-CIAR],
Port Blair, Andaman & Nicobar
Islands, September 18-20
2023 - Dr Babita Mandal

Attended IAEC meeting of
Government Kilpauk Medical
College (GKMC) as CCSEA
main nominee, 8 September
2023 - Dr R. Ananda Raja

Consultation Meetingto discuss
on the for drafting of Rules/
Regulations and  Guidelines
for ‘The Coastal Aquaculture
Authority (Amendment) Act,
2023, Dept of Fisheries, Govt
of India, 29 September 2023 -
Dr S.K.Otta

Farmers conclave, NAU,
Navsari, Gujarat, 14 Sept 2023
- Dr S.K.Otta



International  Conference on
Honoring the contributions and
aninsightintothe contemporary
and  future  perspectives
of Microorganisms. 16
September, 2023 - Dr
M.Poornima

Workshop ~ on  Innovative
approaches  for sustainable
Indian Fisheries and
Aquaculture  organized by
Bharathidasan University and
Fisheries Technocrats Forum,
12-13 September 2023- Dr
R. Jayakumar.

International Workshop
on Diagnostics for Future:

Precision Diagnostics in
Aquaculture  organized by
ICAR-CIFE, 13 September,

2023- Dr M.Poornima

Meeting  with  ADG-NASF
under NASF Project organized
by CIFRI, Barrackpore, 6
September, 2023- Dr Debasis
De

Participated in Sahakar Bharti
organized “National Fisheries
Convention” on at Vishnudas
Bhave Natya Gruha, Vashi,
Navi Mumbai, Maharashtra ©
October, 2023 -Mr Pankaj
Amrut Patil

16" Agricultural  science
congress held at Kochi, Kerala
during 10-13 October 2023 -
Dr J. Ashok Kumar

16" Agricultural ~ Science
Congress organized by ICAR-
CMFRI, 10-13 October 2023-
Dr R. Jayakumar, Dr Sandeep
KP, Dr Sherly Tomy, Dr Dani
Thomas

36" Academic council meeting
of KUFOS, Kochi, 6th October
2023 - Dr S.K.Otta

Attended IAEC meeting of
Christian ~ Medical  College,
Vellore, Tamil Nadu as CCSEA
nominee, 21 October 2023 —
Dr R. Ananda Raja

Served as NABL assessor

at SRM Institute of Science
and Technology - SRM
DBT platform for advanced
life  science  technologies,

First  floor, Sir C.V.Raman
Research Park, Kattankulathur,
Chengalpattu,  Kanchipuram,

Chennai-603203, Tamil Nadu,
7-8 October 2023 - Dr R.
Ananda Raja

Attended IAEC meeting of
M/s. Bioklone biotech Pvt. Ltd.,
Chennai-600061 as CCSEA
nominee, 7 October 2023 -
Dr R. Ananda Raja

Awareness program on
Provisions of protection of
plant varieties and Farmers
Rights Act 2001 at ICAR-KVK,
VCRI Namakkal on 26 October
2023 - Dr K. Ambasankar

International  workshop  on
“Genetic  Improvement  of
Performance Traits: A Genome
Wide Selection Perspective”

CIFA, Bhubaneswar, 28
October, 2023 - Dr
M.S.Shekhar

Meeting of Institutional Animal
Ethics Committee (IAEC) at
ICAR-CIBA, Chennai, 4 October,
2023 - Dr M.S.Shekhar

Organized and attended the
9th IAEC meeting of ICAR-
CIBA as Member Secretary, 4
October 2023 - Dr R. Ananda
Raja

Participated in meeting cum
inspection of Asangaon and

Badapokhran  farm/hatchery
of  Maharashtra  fisheries
department along with

Officials of the Department of
Fisheries and Mangrove cell,
Maharashtra on 31 October,
2023- Dr M. Jayanthi, Mr
Pankaj Amrut Patil, Mr Jose
Antony

Served as NABL assessor at
National Dairy Development

Board Research and
Development Laboratory,
Indian  Immunologicals  Ltd.
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Campus, Gachibowli Post, RR.
District, Hyderabad-500032,
4-5 November 2023 - Dr R.
Ananda Raja

18" meeting of FAD 12
virtually on 20 November
2023, Organized by BIS, New
Delhi - Dr K. Ambasankar

Participated in “The Global
Fisheries Conference
India 2023" organized by
Department  of  Fisheries,
Govt. of India, at Science
City  Ahmedabad, Gujarat,
on 21-22 November, 2023
- Dr A. Panigrahi, Dr K.
Ambasankar, Dr P. K. Patil,
Dr T. Ravishankar, Mr Pankaj
Amrut Patil, Mr Jose Antony

3 International Conference on
Aquatic Animal Epidemiology
(AquaEpi 1lI), 29 November
- 01 December 2023 - Dr
M.Poornima

3 International Conference on
Aquatic Animal Epidemiology
organized by ICAR- NBFGR,
Lucknow, 29 November - 1
December, 2023- Dr Sanjoy
Das

Attended a meeting on CIBA
work  plan  for livelihood
development  of  coastal
communities of Gujarat with Mr
Raghavjibhai Patel, the Minister
of Fisheries, Government of
Gujarat organized by GHED
Fishermen Farmers Producer
Organization (FFPO), Mangrol
at Sachivalay, Gandhi Nagar,
Ahmedabad on 2 November,
2023 - Mr Pankaj Amrut
Patil

Attended meeting on
sustainable development
of  Brackishwater  fisheries
in Maharashtra  organized
by  Fisheries, Department,
Maharashtra at the Office of
the Commissioner of Fisheries,
Maharashtra, Mumbai, on 28
November 2023 - Mr Pankaj
Amrut Patil, Mr Jose Antony
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Attended the IAEC meeting of
Ramachandra Medical College
and Research Institute, Porur,
Tamil Nadu as CCSEA nominee,
27 November 2023 - Dr R.
Ananda Raja

Workshop on “Disease free
shrimp farming with special
reference  to  WSD  and
HPM”, VIROCON-2023,
Tiruchirappalli, 1-3 December,
2023 - Dr M.S.Shekhar

Virocon 2023, Tiruchirapalli,
1 — 3 December, 2023 - Dr
S.K.Otta

VIROCON-2023:
Advancement in Global
Virus Research Towards One
Health’. 1-3 December 2023,
Tiruchirappalli - Dr M.Makesh

239 Meeting of Technical
Committee to oversee and
monitor the functioning of

Aquatic  Quarantine  Facility,
14 December 2023 - Dr
S.K.Otta

Advisory committee meeting
of Hilsa project organized by
CIFRI, Barrackpore & KRC-
CIBA, 26- 28 December,
2023- Dr Debasis De

Aquatic Animal Epidemiological
Conference  (AquaEpi  1lI),
Lucknow, 30 November -
17 December, 2023 - Dr
S.K.Otta

Attended and presented an
abstract in VIROCON-2023
Advancement in Global Virus
Research Towards One Health”,
1-3 December 2023 - Dr R.
Ananda Raja

Attended the IAEC meeting
of BCG Vaccine Laboratory
(BCGVL), Chennai under the
Directorate General of Health
Services (DGHS), Ministry of
Health and Family Welfare,

Government of India, 23
December 2023 - Dr R.
Ananda Raja

Workshop on Disease

free shrimp farming with
special references to WSD
and HPM organized during
‘VIROCON-2023. 1-3
December 2023, Tiruchirappalli
- Dr M.Makesh

Meeting to discuss on the
Arrival  status  report  of
P vannamei Broodstock
consignment in AQF, CAA, 15
Dec 2023 - Dr S.K.Otta

Project review workshop of
Atlas of Climate Adaptation
in South Asian Agriculture
(ACASA) held at Kathmandu,
Nepal during 12-14 December
2023 - Dr J. Ashok Kumar

INVITED LECTURES

Invited lecture on “Diseases of
shrimp” and “Histopathology”
in 14" skil  development
programme for the aquaculture
professionals organized by the

Avanti  Foundation, Andhra
University-Avanti  Aquaculture
Skill  Development  Centre,
Andhra  University  campus,
Vishakhapatnam, Andhra

Pradesh, 24-25 January 2023
— Dr R. Ananda Raja

Delivered a guest lecture on
‘Coastal Aquaculture & Shellfish
Hatchery Management’ for
ICAR-JRF students. Organized
by College of Fisheries,
Kishanganj, Bihar during 13-
14 February, 2023- Dr Aritra
Bera

Emerging trends in the use
of plant based proteins in
formulating shrimp feeds in
the Aqua Nutrition workshop
organized by USSEC at
Hyderabad  during 21-22
February 2023 - Dr K.
Ambasankar

Delivered invited lecture on
“Growing Seabass in Ponds” in
the Fish India 2023 organized
by SAP on 25 February 2023-
Dr R. Jayakumar

Delivered an invited talk on
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‘Shrimp farming’ in  Farmers
seminar organized by Dr Attar
Aqua Feed and Gentle Bio
Science at Malout, Punjab,
Kalanwali, Haryana and Rajgarh,
Rajasthan on 1-3  March,
2023- Mr Jose Antony

Delivered an invited talk on
“Technologies for Livelihood
Up-liftment of Coastal
Community” in “FISHTECH,
2023" organized by The
Maharashtra Economic
Development Council (MEDC),
Maharashtra, at Navi Mumbai

on 2 March, 2023 - Mr
Pankaj Amrut Patil

Delivered lead lecture on
Brackishwater aquaculture
technologies of KRC of
ICAR-CIBA for farmers of

Sundarbans, 4 March 2023-
Dr Babita Mandal

Invited lecture and training
on “Major shrimp diseases
and their latest updates on
diagnostics” in the Department
of Biotechnology, University
of Madras, Guindy Campus,
Chennai-600025, 6 March
2023 - Dr R. Ananda Raja

Delivered a guest lecture on
‘Brackishwater Aquaculture’ for
ICAR-JRF students. Organized
by College of Fisheries, CAU,
Tripura during 15 -17 March,
2023- Dr Aritra Bera

Delivered a talk on “CIBA
Proposals  for development
of sustainable brackishwater
aquaculture  expansion  in
Maharashtra” in the “Review
meeting of Mangrove Cell
and Fisheries Department,
Maharashtra” orgnanized by
Mangrove Cell and Fisheries,
Department, Maharashtra
Government, at Malabar Hill,
Mumbai on 12 April, 2023 -
Mr Pankaj Amrut Patil

Use of GM Crops and their
Derivatives for Aqua Sector on
20 April, 2023 at CMFRI, Kochi,
organised by ICAR-Central



Marine  Fisheries  Research
Institute (CMFRI) and Biotech
Consortium India Limited - Dr
K. Ambasankar

Delivered an invited lead lecture
at International Conference on
Feminism, Literature & Social
Sciences — 2023, held during
5 - 6 May, 2023 at Scott
Christian  College, Nagercaill,
Kanniyakumari, Tamil Nadu -
DrB.Shanthi

Recent  developments  in
Aquaculture Nutrition at CoF,
CAU, Agartala, Tripura on 14
June 2023 in the Silver jubilee
lecture series celebration - Dr
K. Ambasankar

Delivered invited lecture on
“Recent advances on finfish
culture” in STP in  Animal
Sciences  (STP-2023)  at
University of Madras on 7 July
2023- Dr R. Jayakumar

Challenges and opportunities in
Aquaculture feed formulations

in  the India International
Aquafeed Formulation
Database  workshop  and

training organized by USSEC at
Vijayawada on the 11 of July
2023 - Dr K. Ambasankar

Lead lecture on Fermented
soy products as tools for
sustainable shrimp feed
production in the International
Aquafeed Formulation
Database  workshop  and
training organized by USSEC at
Vijayawada, 11-12 July 2023
- Dr J. Syama Dayal

An  overview on  Shrimp
Nutrition and Feed Processing
Technology International
Aquafeed Formulation
Database workshop organized
by USSEC at Dhakka on the 14
July 2023 (2 Lecturers) — Dr
K. Ambasankar

Delivered invited lead lecture
on Species composition with
scope for diversification for
SAIME in Indian Sundarban

in National Symposium on
Mangrove conservation and
building resilient coasts, 26-27
July 2023- Dr Debasis De

Microbial diversity in Workshop
on Coastal Zones and Marine
Ecosystems and its sustainable
development, 27-28  July
2023, Chennai - Dr N.Lalitha

Delivered invited lecture on
“Guidelines for brackishwater
Fish ~ farming” in  USSEC
-Regional Aquaculture
Production Course (RAPCOS)”
from the 7-12 August 2023-
Dr R. Jayakumar

Delivered an invited talk on
“Brackishwater finfish nursery
and grow out farming and
Integrated fish farming” during
the five days refresher course
on “Advanced  Aquaculture
Practises”, organized by Centre
of  Excellence,  Kamdhenu
University, at Ukai, Gujarat on
22 August, 2023- Mr Pankaj
Amrut Patil

Delivered an invited lead talk
on Emerging shrimp diseases of
brackishwater aquaculture and
their management, 23 August
2023 - DrSanjoy Das

Invited lecture on “Fish Cell
Culture  Development  and
Isolation of Pathogens” to
Post Graduate students of
2022-23 batch of Dr MGR
Fisheries College and Research
Institute, Ponneri, Tamil Nadu
on 25 August 2023 - Dr
T.Bhuvaneswari

Invited lecture and training on
“Shrimp health monitoring” and
“Common shrimp diseases and
management” in the Certificate
course on “Shrimp farming
and  better = management
practices” organized by the
Avanti  Foundation, Andhra
University-Avanti  Aquaculture
Skill' Development  Centre,
Andhra  University  campus,
Vishakhapatnam, Andhra
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Pradesh, 10 September 2023
- Dr R. Ananda Raja

Delivered invited lead lecture
on “Culture of brackishwater
finfishes” in the FTF workshop
on Innovative approaches for
sustainable Indian Fisheries and
Aquaculture, 12-13 September
2023- Dr R. Jayakumar

Delivered an invited talk on
“ICAR-CIBA brackishwater
aquaculture technologies
for livelihood development
of coastal communities” in
“National Fisheries Convention”
organized by Sahakar Bharti,
at  Vashi, Navi Mumbai,
Maharashtra on 06 October,
2023 -Mr Pankaj Amrut Patil

Use of tuber crops in animal
and aqua feed in the awareness
program on Provisions  of
protection of plant varieties
and Farmers Rights Act 2001
at ICAR-KVK, VCRI Namakkal
on 26 October 2023 - Dr K.
Ambasankar

Invited lecture on “Penaeid
draft genomes: Prospects and
challenges” at International
workshop on “Genetic
Improvement of Performance
Traits: A Genome  Wide
Selection Perspective” ICAR-
CIFA, Bhubaneswar, 28 October
2023 - Dr M.S.Shekhar

Delivered invited lead lecture
on Domestication and genetic
improvement of Indian white
shrimp, Penaeus indicus in
AquaexIndia2023, 3 November
2023 at Bhimavaram, AP-Dr
P.S. Shyne Anand

Delivered a guest lecture on
‘Vaccines and Disease control

for Aquatic Animal Health
Management” to  students
of  Aquatic  Biotechnology

(BIY2014) at Vellore Institute
of Technology by online mode,
6 November 2023- Dr M.
Makesh

Delivered an invited talk on



272

‘Disease management in Asian
seabass and Mud crab culture’
to farmers at Centre for
Advanced Studies in Marine
biology, Annamalai University,
Parangipettai, 8 November
2023- Dr M. Makesh

Delivered invited lead lecture
Artificial Intelligence & loT
in Aquaculture”.  National
Workshop “PONSHRIMP" 23
on 21 Novemeber 2023 at
Dr J.  Jayalalithaa Fisheries
University, Ponneri, Thiruvallur
- DrP. Nila Rekha

Delivered a guest lecture on
‘Disease Diagnosis and Vaccine
Development in Brackishwater
Aquaculture Species’ at
Environmental Information,
Awareness, Capacity building
and livelihood  Programme
(EIACP), Department  of
Zoology, University of Madras,
Guindy Campus, Chennai on
the occasion of World Fisheries
Day, 21 November 2023- Dr
M. Makesh

Sustainable alternatives for Fish
meal: Indian Scenario, deliver
an invited lecture in the Global
Fisheries Conference during
21-22 November 2023 at
Ahmedabad  organized by
MoFAH - Dr K. Ambasankar

Deliveredinvitedleadlecture on
Better management practices
in shrimp farming emphasizing
on Antimicrobial resistance, 24
November 2023- Dr Sanjoy
Das

Invited lecture on “Molecular
diagnostic  techniques  for
white spot syndrome virus: An
overview”  VIROCON-2023,
Tiruchirappalli, 1-3 December,
2023- Dr M.S.Shekhar

Delivered invited lecture on
“Aquaculture development
in India” in the UGC- HRDC,
University of Madras on 02
December 2023- Dr R.
Jayakumar

invited lecture
health and

Delivered an
on “Millets for
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sustainable  planet”  during
the State Women’s Scientific
Exhibition for cluster level
attended by 8 Kendriya
Vidyalaya Schools of Chennai
region on 13 December 2023
at Chennai- Dr D. Deboral
Vimala

Delivered a lecture on the topic
diversification of brackishwater
aquaculture  with  candidate
finfish species during Shrimp
Farmers Conclave at Navasari
Agriculture University, Navasari,
Gujarat, 14 September 2023-
Dr M. Kailasam

Nutritional Management
in  Aquaculture in  National
Workshop PONSHRIMP

conducted at Dr MGR Fisheries
College and Research Institute,
Ponnerion 21 December 2023
- Dr K. Ambasankar



EXHIBITION

Kakdwip Research Centre of
ICAR- CIBA participated and
put up exhibition stall at 30th
Annual  flower show-2023
organized by Kakdwip Agri-
Horticulture Society at Kakdwip
Bidhan Maidan. Kakdwip, South
24 Parganas, West Bengal,
during 1-8 January, 2023.

Kakdwip ~ Research  Centre
of ICAR- CIBA participated
and put up exhibition stall
at Krishi mela organised by
Sasya Shyamala Krishi Vigyan
Kendra, Ramkrishna Mission
Vivekananda Educational and
Research Institute (RKMVERI),
Sonarpur, West Bengal during
14-16 February, 2023.

CIBA IN MASS MEDIA

Head News TV. CIBA and
All Fishermen's  Association
organized an  awareness
program on the use of fish
waste as a natural pesticide
for agriculture. Available at:
https://www.youtube.com/
watch?v=KIs20A5IC_4

Meen kazhivukaliliruntu
vivasayathirugu iyargai
poochikollii marunthaga

payanpaduthuvathu kurithana
vilzipunarnchi nighazchi, Malai
News. 23, December 2023,

p3.

Kakdwip Research Centre of
ICAR- CIBA participated and
put up exhibition stall at 26th
National Agriculture Exhibition
at Central Calcutta Science &
Culture Organization, Central
Park Maidan, Salt Lake on 27
August, 2023.

Meen kazhivukalai
maarusuhzarchi mooulam
vivasayathirugu iyargai
poochikollii marunthaga

payanpaduthuvathu kuritdhana
vilzipunarnchi nighazchi,
Manasoli 23 December 2023.

Media news-Puppet show at Kottaikadu on 31st October 2023

.
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Commercialized ICAR-CIBA technologies

Headquarters

ICAR-Central Institute of Brackishwater Aquaculture

75, Santhome High Road, MRC Nagar, RA Puram,

Chennai - 600 028, Tamil Nadu,

Telephone: +91 44 24616948, 24618817, 24610565, 24611062
Fax: +91 44 24610311

E-mail: director.ciba@icar.gov.in

www.ciba.icar.gov.in

Research Centres

Kakdwip Research Centre of CIBA

Kakdwip, South 24 Parganas,
West Bengal - 743 347.
Telephone: +91 3210-255072
Fax: +91 3210-257030
E-mail: oic_krc.ciba@icar.gov.in
krckakdwip@gmail.com

Navsari-Gujarat Research Centre of CIBA

15t Floor, Animal Husbandry Polytechnic Building,
Navsari Agricultaral University Campus,

Eru Char Rasta, Dandi Road

Navsari - 396 450, Gujarat,

Telephone: +91 2637-283509

E-mail: oic_ngrc.ciba@icar.gov.in
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ICAR-Central Institute of Brackishwater Aquaculture
1SO 9001 : 2015
(Indian Council of Agricultural Research)

75, Santhome High Road, MRC Nagar, RA Puram,
Chennai - 600 028, Tamil Nadu,

Telephone: +91 44 24616948, 24618817, 24610565,
Fax: +91 44 24610311

E-mail: director.ciba@icar.gov.in

follow us on: (©) [ €9 €D/ icarciba

www.ciba.icar.gov.in



