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Optimizing Pre-Growout
Farming Practices for
Pearlspot, Etroplus
suratensis

Optimizing pearlspot (Etroplus
suratensis) farming by size-sorting
and separate rearing significantly
improves growth. While large fish
show the highest daily weight
gain, medium and small fish
exhibit comparable or superior
weight gain percentage and
specific growth rate, overcoming
social hierarchy effects and
enhancing overall growth for this
high-value species.

Enhanced Pearlspot Growth
Through Size Grading

Size grading pearlspot into
small (initial 19.4-19.6%), medium
(52.6-53.7%), and large (26.8-
27.6%) classes, followed by
separate rearing for 100-135 days
(pre-growout) and 108-173 days
(growout), significantly improved
the population structure. This
resulted in a notable increase in
the proportion of large fish (to
40.6% in Set 1 and 38.6% in Set
2) and a significant reduction
in small fish (to 9.8% in Set 1
and 12.6% in Set 2), offering
continuous and higher farmer
income.

Growth Characteristics
of Pearlspot, Etroplus
suratensis, in Pond-Based
Cage Culture

Pond-based cage culture of
pearlspot, stocked at 500 fish/
cage (50 fish/m?3) with sub-adults,
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demonstrated significant growth
differences over 173 days: large-
sized fish (initial 74.06g) reached
204.8g, outperforming medium
(initial 48.13g) at 179.7g and
mixed groups (initial 48.5g) at
145.1g, with 100% survival and a
high productivity of 11.0 kg/m3
in large-sized cages, proving it an
economically sustainable method
for large-scale production.

Outdoor Nursery Rearing
of Bengal Yellowfin Bream
(Acanthopagrus datnia) Fry
in Hapa-Based System

An outdoor hapa-based
nursery system effectively reared
hatchery-produced Bengal
Yellowfin Bream juveniles
(Acanthopagrus datnia) at a 50
no./m? stocking density, achieving
an average weight gain from an
initial 1.0 £ 0.02 gto 6.8 £ 1.16
g in two months, with regular
weekly grading deemed crucial to
prevent shooter occurrence and
improve survival.

Evaluation of Zero-Input
Agri-horti-poultry System at
Kakdwip Research Centre

A zero-input integrated
aqua-horti-poultry system at
Kakdwip Research Centre,
stocking species like Mystus
gulio, Milkfish, Pearlspot, Tilapia,
Tade Mullet, and Penaeus
monodon at 1 individual/m? with
only lime application (200 kg/
ha pre-stocking, then 30 kg/
ha weekly), is being evaluated
against commercial feed systems
to demonstrate a cost-effective
and sustainable brackishwater
aquaculture model for 18 SC
farmer families via a "Learning
and Earning While Working”
(LEW) program.

Stunting Tade Mullet for
Grow-out

A trial on stunting Tade mullet
(Liza tade) fingerlings (initial 3.8
+ 1.1g) in cages for 11 months
at densities of 80 and 100 fish/
m3(T1 &T2) compared to a
control at 20 fish/m? yielded
high survival rates (100% in
control, 91.67% in T1) and final
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average body weights of 53.23g
(Control), 47.38g (T1), and 51.23g
(T2), showcasing potential for
sustainable grow-out culture in
Eastern India.

Growout of Scylla olivacea

In a 150-day growout of
nursery-reared Scylla olivacea
at 0.5 crabs/m?, males showed
consistent growth to 210 * 34g,
while females reached 80-120g
within 80 days; importantly, there
was no significant difference
in growth between crabs fed
formulated feed and trash fish,
indicating adaptability to artificial
diets and potential for reduced
trash fish dependency.

Density-Dependent Growth
of Indian White Shrimp

A 150-day winter experiment
with Indian white shrimp (Penaeus
indicus) juveniles (initial ~0.89g)
demonstrated density-dependent
growth, with those stocked at
0.3 nos/L(T1) reaching 7.67g,
outperforming those at 0.5 nos/L
(T2) which reached 6.91g after 90
days.

Multi-Polyculture
Outperforms Polyculture

A 240-day comparative
experiment demonstrated
that a multi-polyculture model
combining seabass and
pearlspot in cages, mud crabs in
floating boxes, and open-pond
milkfish and pearlspot, yielded
significantly higher total harvests
(e.g., 348 kg seabass, 203.8 kg
caged pearlspot, 87.6 kg open
pearlspot, 288 kg milkfish, 224.5
kg mud crabs) compared to
traditional polyculture (106.9
kg pearlspot, 312.6 kg milkfish),
providing farmers with increased
and regular income.

High-Density Penaeus
indicus Farming in Monsoon

High-density farming of Indian
white shrimp (Penaeus indicus)
during monsoon in lined ponds
(stocked at 80 shrimp/m? for
128 days) yielded 8.15 to 8.8
tonnes/ha with 98.3% survival and
average weights of 11.8-12.2g,

proving economically viable
despite heavy rainfall.

Growth of Indian White
Shrimp in Semi-Intensive
Farming

Semi-intensive farming of
Indian white shrimp (Penaeus
indicus) in an earthen pond at 35
PL/m? yielded a 14.02g average
body weight in 138 days, with an
impressive 97.6% survival, 1.75
FCR, and a high productivity of
4.45 tonnes/ha, demonstrating
excellent growth and favorable
farming conditions.

P. indicus Post-Larvae
Growth in Ponds

Captive-bred Penaeus indicus
post-larvae, stocked at 3 nos./
m?in lined ponds, achieved
average body weights of 16.5g
(males) and 22.0g (females) within
120 days, with 20% of females
showing gonad development,
demonstrating successful
growth and initial reproductive
performance.

Integrated Seaweed-Shrimp
Nursery Proves Feasible

Integrating edible seaweed
(Ulva lactuca) cultivation (initial 5
kg to 12.5 kg harvested biomass)
with Penaeus indicus nursery
rearing in 100m? ponds shows no
adverse effects on shrimp growth
(treatment: 0.941 + 0.08g vs.
control: 0.928 + 0.07g) or survival
(treatment: 95.2% vs. control:
94.5%), providing an additional
income source from seaweed.

Super-Intensive Precision
and Natural Shrimp Farming
(SIPNSF)

Our pioneering Super-
Intensive Precision and Natural
Shrimp Farming (SIPNSF) system
achieved remarkable productivity
of 3.47 - 4.97 kg/m®(34.7 -

49.7 tons/ha) with 12 cycles of
Penaeus vannamei in 90-104
days, demonstrating exceptional
feed conversion ratios (0.97 -
1.23) and survival rates (86.5%

- 98.8%) through minimal input
use, making it a sustainable and
scalable “farm-to-fork” model.
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Fermented Biofloc Boosts P.
vannamei Performance

A 45-day study showed
fermented biofloc (FB)
significantly enhanced P. vannamei
growth (9.7g = 1.6 vs. 7.99g +
1.47 in unfermented control),
survival (97.2% + 2.5vs. 81.6% =
1.66), immunity, and beneficial
gene expression.

P. vannamei Post-Larval Trace
Mineral Optimization

A 60-day trial in progress is
evaluating the impact of varying
ZnSO, concentrations (2, 4, 6, and
8 ppm) on P. vannamei post-larvae
in normal and biofloc culture
systems, with initial observations
showing no stress or mortality
within 24-48 hours, as researchers
monitor growth rates and overall
shrimp health.

Trace Minerals & Probiotic
Efficacy

In-vitro experiments
are evaluating how various
concentrations of trace minerals
(ZnSO4 100 ppm, CuCl, 50 ppm,
MnCl, 50 ppm, mixed salts 200
ppm) impact the cell viability and
proliferation of mixed probiotic
strains, which are then used to
generate bio-floc to enhance
aquatic organism health and
productivity.

Duckweed as Carbon Source
in Biofloc for Pearlspot

A 90-day study comparing
solid-state fermented and
unfermented Lemna spp.
(duckweed) as a carbon source
in biofloc systems for Etroplus
suratensis (pearlspot) revealed
that fermented feed (5.33 + 0.25¢g
ABW) performed comparably to
control shrimp feed (5.42 + 0.15¢g
ABW), significantly outperforming
unfermented duckweed feed
(4.64 £ 24g ABW) in current
average body weight.

Biofloc Enhances Shrimp
Nursery Rearing

Biofloc technology significantly
improved the nursery rearing

20

of Indian white shrimp (Penaeus
indicus), achieving a final average
body weight of 1.25g compared
to 0.34g in control tanks by

15 DOC (0.47g in biofloc) and
maintaining better water quality
with low Vibrio counts.

Probiotics Optimize Biofloc
Shrimp Culture

Incorporating probiotics (e.g.,
Bacillus subtilis) into biofloc and
biofloc+periphyton systems for
Penaeus vannamei culture (200/
m?3 stocking density) significantly
enhanced growth, water quality,
fatty acid and amino acid profiles,
and microbial diversity, leading to
improved overall performance.

Biofloc Carbon Sources for
Grey Mullet

Rice bran significantly
enhanced grey mullet (Mugil
cephalus) growth in biofloc
systems, yielding 7.6g fish in
40 days, compared to 4.1g in
controls, while improving water
quality and reducing TAN levels.

Biofloc Management for
Milkfish

An ongoing experiment is
evaluating the effects of microbial
management and a recirculatory
model with two dietary regimes
(25% and 30% protein) on milkfish
(Chanos chanos) growth, water
quality, and immune responses in
biofloc systems.

Shrimp Grow-Out in Biofloc
Systems

In high-density biofloc grow-
out systems, CIBAFLOC (T1)
significantly improved average
body weight for both Penaeus
vannamei (6.8 = 0.24g) and
Penaeus indicus (6.2 = 0.4g) after
46 days, outperforming controls
(5.9 £ 0.2g) while maintaining
optimal water quality and
microbial load.

Biofloc Inoculum for Penaeus
vannamei

In Penaeus vannamei biofloc
systems, the CIBAFLOC +

periphytic substrate (BFT3)
inoculum yielded the highest
average body weight (24.22 =
0.24g vs. control 13.8 = 0.52g at
100 DOC) and superior immune
response (41% mortality post V.
parahemolyticus challenge vs.
86% in control), indicating its
efficacy in improving growth and
disease resistance.

Optimizing Hypnea
musciformis Cultivation

Controlled experiments
identified optimal conditions for
Hypnea musciformis cultivation: a
salinity of 25 g L', initial biomass
densities between 50-100g, and a
water depth of 0.5m significantly
enhanced specific growth rates,
providing crucial insights for
commercial production.

Optimizing Gelidiella
acerosa Farming

Research on red seaweed
Gelidiella acerosa found optimal
growth (SGR of 1.77% per
day at 30 ppt salinity, highest
biomass with 75g initial biomass
(recommending 525-700g/m for
monoline systems), and superior
growth at shallower depths
(0.25-0.5m) due to better light
penetration.

Gracilaria salicornia Spore
Release

A study on Gracilaria salicornia
investigated the effect of salinity
on spore release, observing that
spore germination, indicated by
thallus bud formation, occurred
only in the control group at 28
ppt salinity, and not in reduced
salinity conditions (5 pptand 10
ppt) during a 21-day observation
period.

Hands-on Training on
Brackishwater Seaweed
Farming

A one-day training program
on brackishwater seaweed
farming was conducted at
the Muttukadu Experimental
Station (MES), ICAR-CIBA, for ten
fisherwomen from Kottaikadu
village, Chengalpattu district. The
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program, held on August 14th,
2024, in collaboration with the
Department of Fisheries, Tamil
Nadu, combined theoretical
knowledge with practical skills,
including raft-based tubeline
cultivation, to empower coastal
communities economically
through sustainable aquaculture.

Nutrient Requirements for
Gracilaria corticata

A study on land-based
cultivation of red seaweed
Gracilaria corticata found
optimal nitrate and phosphate
requirements varied with salinity,
with 100 pM nitrate and 8 uM
phosphate yielding a 3.64%
daily biomass increase at 25 ppt,
while 50 uM nitrate and 8 yM
phosphate sufficed at 35 ppt,
informing year-round production.

Al-Powered Shrimp Feeding
Enhances Growth

A 60-day trial demonstrated
that Al-powered automated
feeding systems for Litopenaeus
vannamei shrimp significantly
enhanced growth, leading to
shrimp reaching 8.2-10 cm in
length and 8.5-9.2 grams in
weight, outperforming manual
feeding, though high turbidity
can affect camera effectiveness,
while an accompanying loT-based
system effectively monitored
water quality.

Geospatial mapping

of potential zones for
expanding responsible
aquaculture in Maharashtra

Potential areas for the
expansion of aquaculture
have been identified from
unproductive/ waste lands in the
coastal districts of Maharashtra.
This identification was based
on resource characteristics and
environmental regulations,
utilizing geospatial techniques
and ground truth analysis. The
study revealed that there are
potential zones available for
the immediate development of
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aquaculture, with the capacity to
expand by 300%.

Assessment of salt affected
lands using Random forest
model

Utilizing Sentinel 2 data
spectral indices and a Random
Forest (RF) model within Google
Earth Engine, the analysis
focused on lands impacted by
salinity. These lands have been
categorized into five distinct
groups, spanning from non-saline
to extremely saline. This model
has the potential for application
in other areas to identify and
measure salt-affected lands for
alternative purposes.

Induction of early maleness
in Asian seabass

Sub-adult Asian seabass (age:
17-19 months; average body
weight: 750-1000 g; N = 15 fish
per treatment) were administered
a combination of GnRHa and
17a-methyltestosterone (50 pg
of each hormone per kg body
weight) over a three-month
period to prolong the male
phase. Milt release was observed
after the third injection in treated
fish compared to the untreated
controls. These results suggest
the potential for early testicular
development in Asian seabass.

Studies on the sexual
maturation of Asian seabass
using ultrasound imaging

A study at ICAR - CIBA
successfully used non- invasive
ultrasound imaging to assess the
sexual maturity of wild- Caught
Asia seabass. The Technique
showed a strong corelation
between ultrasound (calliper
Function) and actual gonad
measurements, with distinct
imaging patterns for different
gonadal stages in males and
females. This confirms ultrasound
as a reliable tool for determining
gender and reproductive status in
Asian sea bass.

Sex determination and
Oocyte measurement
using Deep learning-based
ultrasound imagining

in Asian seabass Lates
calcarifer

The study integrated deep
learning with ultrasound imaging
to non -invasively determine
the sex and oocyte size of
Asian seabass for the first time.
Among various models tested,
ResNet achieved the highest
accuracy in sex classification,
while ridge and lasso regression
models effectively predicted
oocyte diameters with mean
absolute error 10% of actual
measurements. These results
highlight the potential for
automating reproductive
assessments in Asian sea bass
using Al- driven ultrasound
analysis.

Effect of temperature on the
progression of cell division
in Asian seabass embryos

Maintenance of Asian
seabass embryos at suboptimal
temperatures (25-26 °C)
resulted in delayed cell division.
Preliminary data indicate a delay
of approximately 6 minutes in
the first cleavage and a 2-minute
delay in the eight-cell stage,
thereby extending the window for
guide RNA microinjection into the
embryos.

Strengthening the
broodstock fishes of
Mangrove red snapper,
Lutjanus argentimaculatus
with proper quarantine,
vaccination and tagging
under captive system

A total of 60 mangrove red
snapper were maintained in
RCC tanks and earthen ponds,
vaccinated with VNN vaccine, and
tagged for monitoring. Captive
maturation was observed from
March to October, with a higher
occurrence of oozing males
compared to mature females
throughout the period.
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Standardization the
breeding and larval
rearing protocols for mass
scale seed production of
Mangrove red snapper

Four breeding trails
of Mangrove red snapper
performed, out of which, three
trails successfully spawned. Larval
rearing conducted up to 15 days
successfully using different live
feeds such as rotifers, copepods
and ciliates.

Broodstock strengthening
and breeding trials of grey
mullet, Mugil cephalus

A total of 90 grey mullet fishes
were maintained on formulated
pellet feed, vaccinated with
VNN vaccine, and tagged for
broodstock development.
Maturation was observed from
early September 2024, and
hormone implantation was
carried out in selected males and
females to enhance reproductive
development. Three induced
breeding trials were conducted
using females with advanced
oocyte development, resulting
in spontaneous spawning in two
cases, though the eggs were
unfertilized.

Maturity assessment and
induced spawning trials
for grey mullet, Mugil
cepahalus at West Coast

Adult grey mullets were
maintained in cages installed in
earthen ponds for maturational
assessment and breeding trial
at CIBA NGRC Mawtad Farm,
Navsari Gujarat. In the third and
fourth week of November, 5 milt
oozing males (0.97-1.34 kg) and
10 mature females (1.56-2.4 kg)
with oocyte diameter (500-550
pm) were obtained during biopsy
and 0.2 million larvae, resulting
in the distribution of 37,000 fry to
farmers and entrepreneurs across
Tamil Nadu, Gujarat, and West
Bengal, generating a revenue of
%1,96,330 from seed sales.
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Rabbit fish Siganus javus
broodstock & Sub adult
collection

Juveniles and sub-adults
of rabbit fish (Siganus javus),
ranging from 50 g to 1.2 kg, were
collected from various coastal
locations and quarantined using
standard treatments. The fishes
are being reared in open pond-
based cages with formulated
feed, and their growth and
gonadal maturity are being
monitored at regular intervals.

Gonadal maturity
assessment studies with
wild collected Siganus javus

Rabbit fish (Siganus javus)
ranging from 400-600 g were
collected monthly from various
landing centers, and their
gonads were analyzed to assess
maturity stages using histological
techniques. The study revealed
that gonadal development is
evident from 200 g onwards,
with 400-500 g being ideal
for maturity assessment, and
indicated a probable breeding
season from June to October in
the wild.

Impact of hormone pellets
implantation in accelerating
gonadal maturity in Siganus
javus

o study the effect of
sex hormones on gonad
development in Siganus
javus, males and females were
implanted with 17a-methyl
testosterone and LHRH,
respectively. Hormone-implanted
females showed increased
oocyte diameter and elevated
estradiol levels compared to non-
implanted and wild-caught fishes,
indicating enhanced gonadal
maturation, while no significant
differences were observed in
males.

Hormonal induction for
spawning in Siganus
lineatus

Rabbit fish Siganus lineatus
(800-950 g) were maintained
under controlled hatchery

conditions and subjected to

two spawning induction trials in
July 2024 using LHRH hormone.
Despite selecting brooders with
mature gonads, no spawning
occurred, possibly due to
elevated water temperature
(30°C), which was 3°C higher than
the successful spawning recorded
in October 2023.

Year-round maturation
status of Tade mullet
(L. tade) in RAS

Tade mullet (Liza tade), a high-
demand herbivorous species
traditionally cultured in West
Bengal, was maintained in RCC
tanks with RAS to study year-
round maturation in captivity.
Maturation onset was observed
in March, with progressive oocyte
development from April to
August and spermiating males
between May and July, indicating
that while initial development
occurs at 10-14 ppt salinity, levels
above 15 ppt are likely needed
for final female maturation.

Influence of salinity and
temperature on embryonic
development and larval
survival of Bengal yellowfin
seabream (Acanthopagrus
datnia)

A study was conducted to
determine the optimal salinity and
temperature for egg incubation
and early larval development in
sparid species. Results showed
that incubation time decreased
with increasing salinity and
temperature, with the highest
hatch rate (97%) and embryo
survival observed at 25-30 ppt
salinity and 22 °C. While salinity
and temperature significantly
influenced hatch rates, yolk sac
volume, and oil droplet volume,
no significant effect was observed
on notochord length.

Captive maturation and
breeding strategies for
Mugilogobius tigrinus

Mugilogobius tigrinus, a hardy
goby species recently recorded
for the first time in Muttukadu
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backwaters, has shown strong
potential for ornamental
brackishwater aquaculture.
Successful captive maturation,
breeding, and larval rearing were
achieved, with a standardized
protocol developed for larval
transition. The species’ attractive
features and adaptability make it
a promising candidate for nano
and community aquariums.

Breeding and embryonic
development of the
brackishwater ornamental
Goby, Mangarinus waterousi

Mangarinus waterrousi has
demonstrated strong potential
for ornamental brackishwater
aquaculture, with successful
captive maturation, breeding,
and larval rearing. Standardized
protocols for embryonic and
larval development, along
with detailed observations of
reproductive behavior and sexual
dimorphism, support large-
scale juvenile production and
sustainable industry adoption.

Early Life Stages of a
brackishwater pistol shrimp,
Alpheus sp. from Muttukadu
Estuary

Significant progress has
been made in understanding
the breeding biology of a
brackishwater pistol shrimp,
tentatively identified as Alpheus
sp., from the Muttukadu estuary.
The species exhibits unique
larval development, bypassing
the nauplius stage and showing
strong early-stage resilience,
with larvae surviving up to four
days post-hatch. Initial trials
with various live feeds support
future aquaculture potential,
while further studies are needed
for species confirmation and
breeding optimization.

Gobies of Muttukadu
Backwaters: Diversity and
potential for ornamental fish
culture

An ichthyological survey in
the Muttukadu estuarine system
identified over sixteen goby
species, including several with

23

high ornamental value due to
their vibrant colors and unique
morphology. Some species
were newly recorded along the
Indian coast, emphasizing the
region’s ecological importance
and the need for broodstock
development and captive
breeding to support sustainable
ornamental aquaculture and
reduce pressure on wild
populations.

Broodstock development of
silver moony, Monodactylus
argenteus in open water
body with farmers
participation

To develop broodstock of
silver moony for large-scale
breeding, CIBA initiated a farmer-
participatory program using open
water cages at Kadaloor Chinna
Kuppam and Kolathur, Tamil
Nadu. Around 500 wild-caught
juveniles were reared using
CIBA-formulated feed along with
Artemia and squid meal, resulting
in growth to 50-60 grams and the
appearance of milting males after
five months.

Effect of Salinity
during embryonic
development in Knight
Goby (Stigmatogobius
sadanundio)

The knight goby
(Stigmatogobius sadanundio),
a native estuarine species from
the Indian Sundarbans with
ornamental trade value, was
successfully bred in captivity
under varying salinity conditions.
Spawning occurred across all
salinities, but optimal hatching
(98.83%) and survival (99.12%)
were observed at 3 ppt, indicating
that low salinity (0-3 ppt) is ideal
for captive breeding and seed
production.

Evaluation of aquaculture
potential of diversified
crustacean species: Penaeus
japonicus, Scylla spp and
ornamental crustaceans

Brackishwater crab, Portunus
reticulatus demonstrated high

survival rates in hatchery and
nursery phases, with successful
breeding cycles and low
cannibalism. Optimal rearing
practices were identified,
paving the way for commercial
cultivation. Auto heterotrophic
rearing systems proved most
effective for Metapenaeus
monoceros (Brown Shrimp),
yielding superior growth and
survival even at high stocking
densities. This offers a robust
method for developing location-
specific farming. Studies on
Kuruma shrimp showed better
growth and survival in outdoor,
naturally lit units.

Artemia biomass production

Tank based Artemia biomass
production was optimized across
various conditions. It is proved
that Artemia biomass is a vital
maturation diet of shrimp, and
it could be used as a vehicle for
hormonal supplementation.

Captive broodstock
development and induced
maturation techniques of
kuruma shrimp, Penaeus
japonicus Form Il through
hormonal/ environmental &
dietary approaches

Reproductive biology of
Penaeus japonicus revealed
that wild-caught broodstock
from various locations exhibited
diverse maturation stages (with
a high percentage of spent and
mated females) and preferred
sandy bottom habitats, leading to
the development of a specialized
sand-based recirculatory
broodstock system at CIBA with
optimized feeding regimes and
water quality management to
support captive maturation.

Broodstock collected states
with identification sites

To establish a robust
baseline population for a
shrimp domestication program
and genetic characterization,
broodstock procurement centers
have been set up across India’s
east coast (Puri, Kakinada,
Chennai, Kanyakumari, Quilon),
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with plans to expand to the

west coast and Andaman and
Nicobar Islands, alongside the
development of pre-primary
quarantine facilities to prevent the
introduction of diseased shrimp.

Captive broodstock
development of Penaeus
indicus in tank system

In a study on Penaeus indicus
broodstock development, pond-
reared domesticated broodstock
(Captive-GN4) significantly
outperformed wild broodstock
(Wild Generation GN1) in HDPE
tank systems by 390 days of
culture, showing superior growth
rates (females: 36.14g vs. 31.57g;
males: 29.27g vs. 22.77g),
higher survival rates (90% vs.
70%), and notably, 30% ovarian
development in females without
eyestalk ablation, enabling
successful breeding and larval
production at 25 ppt.

Artificial Insemination (Al)
Trials in Penaeus indicus

Significant progress
made in optimizing artificial
insemination (Al) protocols
for shrimp, achieving a 65%
spawning success rate in 23 trials
by carefully performing Al on
newly molted females with male
spermatophores, often employing
eyestalk ablation and stress-free
handling to enhance reproductive
efficiency and support selective
breeding programs.

Improvement in Larval
Rearing Technology:

An experiment comparing
Conventional Larval Rearing
Systems (CLRS) with a Modified
Larval Rearing System (MLRS) for
Penaeus indicus revealed that
the MLRS, which incorporates
in-situ microalgae production,
significantly improved larval
survival by reducing bacterial
contamination, maintaining
better water quality without early
artificial feeds, and minimizing
larval stress from water exchange,
compared to traditional methods
relying on external algae.
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Broodstock development
using wild Penaeus indicus
larvae cultured in earthen
ponds and HDPE tanks

To evaluate growth and
reproductive performance,
pathogen-free Penaeus indicus
broodstock, originating from
wild sources, were reared on
specialized feeds in maturation
tanks, while their hatchery-
produced post-larvae were
cultured in earthen ponds and
HDPE tanks at varying densities,
with the ongoing rearing of
these adult shrimp for continued
broodstock development.

Breeding trials of Scylla
olivacea at Kakdwip
Research Centre

A breeding trial for the mud
crab Scylla olivacea was carried
out at the KRC. Immature crabs
matured successfully in floating
boxes and egg development
was observed at 5£1 ppt salinity.
However, in RAS system eyestalk
ablation induced spawning at 21
ppt after 35 days

Effect of pond ageing on
soil and water quality,
productivity and disease
occurrence in shrimp farms

Investigations in shrimp
culture ponds of varying age at
Nagapattinam, Pattukkottai and
Nellore Districts revealed that
soil fatigueness by the pond
ageing affects soil quality as well
as shrimp production. Organic
carbon content increased in <10,
10-20 and > 20-year ponds from
stocking time to the harvest.
Among the three clusters
disease prevalence was low in
Nagapattinam.

Soil and water
characteristics for
aquaculture in inland saline
areas

Characterization of water
and soil samples in inland saline
regions of Punjab, Haryana and
Rajasthan registered a deficiency
of potassium in soil samples.

Water samples had a salinity
range of 7 to 18 ppt, and total
alkalinity between 185 and 565
ppm as CaCO,.

Effect of beneficial bacteria
consortia on mitigation of
ammonia and nitrite

Sphingobacterium spp.,
and Zobellella denitrificans
individually and their
combination reduced nitrite
nitrogen significantly but not
total ammonia nitrogen in
brackishwater.

Photodegradation of
formalin and oxalinic acid in
water and soil

The study on the degradation
of formalin in water showed rapid
degradation at low salinity and
high pH with a half-life of 0.51
days under sun light with the
mean temperature, intensity and
photoperiod of about 33.5°C,
57,000 lux and 12 hours 25 min
respectively. The degradation
of formalin and oxalinic acid
was rapid in heavy texture soil
compared to loamy sand soil.

Toxicity and environmental
safety of florfenicol in algae

96-hours of exposure to
Florfenicol (FFC) at 0, 2, 4, 8,
16, and 32 ppm doses showed
a decrease in chlorophyll
content in tandem with a growth
retardation of marine algae,
Chlorella marina, and increased
levels of superoxide dismutase
and glutathione up to 16 ppm
and then sharply decreased at 32
ppm. Acute exposure of FFC for
96 hours at 4-16 ppm was safe.

loT devices for measurement
of water parameters

Specifically designed
industrial sensors with titanium
housing material, capable of
functioning in highly turbid
conditions, embedded on a PCB
board in a modified aqua buoy,
and the AquaSense with sensors
were calibrated for continuous
online water parameters
monitoring in aquaculture ponds.
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Dashboard application and
mobile phone based advisory
system were developed to access
the live water parameters and for
location specific and personalized
advisories to farmers.

Graphene and polyaniline-
-based screen-printed
indigenous pH sensors

The pH sensor stencil models
were printed for the two-
electrode system and engraved
from flexible polyethylene
terephthalate sheets with a
GRAPHTEC 2D flatbed cutting
plotter. Polyaniline based PANI
powder and ink were employed
as pH-sensing materials on the
commercial screen-printed
electrodes. The calibration of
the sensors at 5-12 pH range
demonstrated better linearity
with PANI-based pH sensors
compared to the graphene-based
sensor.

Risk assessment of
brackishwater aquaculture
to climate change

The coastal districts were
categorised under very high,
high, medium, low, and very low
based on the weighted indices
of exposure (20%), vulnerability
(40%), historical hazard (20%),
and future hazard (20%) as per
AR5 of IPCC. The districts on the
East Coast were at higher risk
than the West Coast.

Review on climatic risks
and adaptations in culture
fisheries

A comprehensive systematic
literature review identified 65 and
37 research articles in the Web of
Science and Scopus databases
focused on shrimp and major
Indian carp, respectively for
climatic risks and impacts, and
adaptation strategies.

Growth characteristics of P.
monodon during periods
of heat wave and extreme
rainfall
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Growth data of P monodon
from commercial farms in south
Gujarat indicated significantly
lower average daily growth rate
and weekly growth rate during
heatwave and periods of heavy
rainfall compared to normal
summer and monsoon seasons.

Impact of cyclone-induced
extremely heavy rainfall and
flood on shrimp aquaculture

The extremely heavy rainfall
due to MICHAUNG severe
cyclonic storm and subsequent
flood during December 2023
damaged the infrastructure
and pond bunds, led to the
inundation of ponds amounting
to a huge loss to the shrimp
aquaculture sector in Gudur,
Andhra Pradesh. A deterioration
in water quality and changes
in immune parameters were
observed in P monodon farms.

Impact of rainfall pattern
variability on changes
immune parameters and
incidence of white spot
disease in P. monodon

Changes in phenol oxidise
and superoxide dismutase were
noticed in P monodon exposed
to the varying heavy rainfall and
challenge with WSSV. The impact
of heavy rainfall stress within a
short span accelerated the shrimp
mortality due to WSSV.

Enhanced breeding and
seed production of Pearlspot
in temperature controlled
indoor RAS system

Thirty-six spawnings of
Pearlspot were observed with
average fecundity of 2500 eggs
and average hatching of 82% in
prototype temperature-controlled
indoor RAS system maintained
at water temperature of 32-33°C
during November to January
when the water temperature
goes down as low as 25°C. No
spawning was observed in control
with fishes in hapas facility.

Milkfish a promising
climate resilient species for
brackishwater aquaculture

The growth performance
of Milkfish in the earthen pond
during pre-monsoon, monsoon
and post monsoon periods where
salinity fluctuated between 0 ppt
to 32 ppt as a result of very heavy
rainfall followed by flooding, and
varying air temperatures proved
Milkfish as a suitable climate-
resilient species in coastal and
inland areas with higher growth
rate, temperature and salinity
tolerance.

Effect of microbial mediated
solid-state fermented plant
protein sources for abiotic
temperature stress tolerance
in P. vannamei

Dietary manipulation of P,
vannamei diets through Bacillus
and Saccharomyces mediated
solid-state fermented plant
protein ingredients showed better
survival and higher weight gain
at 32°C. The optimum proportion
of Proteobacteria, Fimiculates in
shrimp at 32°C resulted in better
amelioration of the temperature
stress by supplementing the
functional nutrients.

Efficiency of methanotrophic
bacteria in mitigating
methane at different
salinities

The enriched methanotrophic
bacteria isolated from sediment
samples of brackishwater systems
were spread across three genera
viz., Methylobacillus flagellates,
Methylophaga thiooxydans, and
Methyloversatilis discipulorum,
and showed 76.29% & 89.62%
reduction of methane after 24 hrs.

Disease prevalence in
shrimp and fish farms

Disease surveillance carried
out in 145 shrimp farms in
Tamil Nadu, Gujarat and West
Bengal and two fish farms
in West Bengal revealed the
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prevalence of Ecytonucleospora
hepatopenaei (EHP) found to be
highest, followed by Whenzhou
virus 8 (WzSV8), and White Spot
Syndrome Virus (WSSV). This
shows that EHP is an important
pathogen in shrimp farms, highly
prevalent in the country and is
present throughout the year.

Cytoplasmic free Ca?*
analysis in WSSV infected
shrimp

Elevated levels of hemocytic
cytoplasmic free calcium (Cf-
Ca?") concentration in higher
temperatures at all time points
in WSSV infected groups was
observed when compared to
control samples. Replication of
WSSV decreased at 33°C when
compared to 30°C and 27°C. The
shrimp injected with 101 to106
copy no. of WSSV viral particle
showed reduced total haemocyte
count with significant difference
at 24 hours. The immune genes
SOD and Prophenoloxidase
gene found to be upregulated in
infected group in gill tissue. Rapid
nucleic acid extraction has been
developed for detection of WSSV
where in complete nucleic acid
extraction in just two minutes.

Differentiating virulence
markers in Vibrio harveyi

in silico characterization of
132 V. harveyi strains for virulence
markers indicated that type |,
type I, Type Ill, type V and type VI
secretion system plays major role
in production of various toxins.
V. harveyi could be concluded as
non-luminescent, forms yellow
colony on TCBS agar. Dominance
of V. parahaemolyticus was seen
in analysis of white feacal (WFS)
samples indicated that possible
role of V. parahaemolyticus in
WEFS.

Control of Vibriosis using
disinfectants

Vibriosis could be controlled
by BKC at 2 ppm, potassium
permanganate at 10 ppm,
formalin at 20ppm and lodophor
at 80 ppm.
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Effect of brown seaweed on
Penaeus vannamei

Ascophyllum nodosum
showed great potential as a
dietary supplement to enhance
growth performance and disease
resistance in Penaeus vannamei.
Novel synbiotic formulation
studied had effectively integrates
the complementary advantages
of probiotics and prebiotics,
promoted immune improvement,
enhanced stress tolerance, and
better growth performance.

Antibiotic resistance
detected in shrimp and
water samples

Antimicrobial resistance
studies indicated that
Staphylococcus sp were more
resistance to Penicillin, E. coli
isolates, maximum resistance
observed for Cefotaxime.
Similarly, for Vibrio sp., maximum
resistance was observed for
Ampicillin.

No proliferation of EHP
spores in mud crab
hepatopancreas

Multiple-dose challenge
experiment in Scylla serrata and S.
olivacea revealed no proliferation
of EHP spores in HP tissues.

Prophylactics against EHP

Silymarin derivative found to
be a hepato-protectant at about
0.02% and above against EHP
infection in shrimp.

Field evaluation of EHP cura

CIBA EHP cura - | product,
combination of phytochemical
and nutritional supplements has
been field evaluated in 74 farms
of 169.5 ha in Tamil Nadu, Andhra
Pradesh, Punjab, West Bengal and
Guijarat has significantly reduced
the EHP load and improved the
shrimp immunity and growth.

Aeromonas veronii causing
mortality of Asian seabass

Aeromonas veronii found to
be an emerging pathogen in

seabass aquaculture and can
cause sepsis, ulcer and mass
mortality. 16SrDNA sequencing of
eight bacterial isolates from liver,
kidney, and spleen was identified
as Photobacterium damselae was
later confirmed by PCR based on
capsular polysaccharide gene
(CPS) specific to Photobacterium
damselae.

Major parasitic diseases
causing mortalities in Asian
seabass

The key parasitic taxa
identified from seabass fish
includes parasitic ciliates
(Cryptocaryon irritans),
dinoflagellates (Amyloodinium
Ocellatum, Trichodina spp.,
monogenean gill flukes
(Diplectanum spp.), and parasitic
crustaceans (Argulus spp.).
Among these, C. irritans and
A. ocellatum were associated
with acute outbreaks in seabass
hatcheries, leading to severe
mass mortalities (90-100%) within
7 to 10 days of clinical onset,
particularly affecting brood stock
and larval stages in brackishwater
systems. The best treatment for
recovering fish infested with
Amyloodinium was 0.15mg/L
CuSQO, (continuous bath) with
86% survival rate followed
by fresh water with Vitamin C
recording 84% on 10th day. The
dose and duration of treatment
may vary with fish species, their
size, environmental parameters
etc. A model framework ELDA
was developed to calculate total
economic loss due to aquatic
animal diseases to Indian
aquaculture.

Enhanced Paddy Production
with Plankton"s

Foliar application of
Plankton™s significantly increased
paddy yield (highest at 10%) and
key growth parameters (tillers,
panicles, plant height), while also
reducing the need for chemical
fertilizers and eliminating
pesticide use in field trials in Tamil
Nadu.
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Plankton™"s Boosts Carp
Culture in Sunderban

Application of CIBA
Plankton® in low-saline carp
culture increased Catla catla
average body weight to 451.43
g and Labeo rohita to 450.09
g, resulting in a highest yield
of 3,119.86 kg/ha with a 20
ppm dosage, demonstrating its
potential for enhancing Indian
Major Carp growth and yield for
ST communities.

Plankton®™"s for Feed
Reduction in Carp Culture

Ongoing trials are assessing
the use of Plankton™s at 20 and 40
ppm in carp culture with reduced
formulated feed levels (80% and
60%) compared to 100% feed,
aiming to determine its potential
to lower feed requirements while
maintaining productivity for tribal
farming families.

Cost-Effective Shrimp
Farming with Plankton®s
and Chingudif'»s

A demonstration of shrimp
farming using Plankton™s and
Chingudi”s feed achieved
comparable shrimp weights
(28.21 £ 1.25 g) to commercial
practices but significantly reduced
the FCR (1.26 vs. 1.57) and
production cost (X162 vs. X234),
leading to a higher cost-benefit
ratio of 2.33 vs. 1.55.

Microbial Monitoring in
Penaeus vannamei Culture

Microbial monitoring
during Penaeus vannamei
culture revealed that while total
heterotrophic bacteria levels
were similar, the total Vibrio
(TV) count was significantly
higher in commercial feed
groups compared to those using
Plankton®s and Chingudif’*s
(3.607 £0.127a Log10 CFU/ml
vs. 4.275 = 0.112b Log10 CFU/
ml in haemolymph), suggesting
improved shrimp health.

Enhanced Rapeseed Meal in
P. vannamei Feed

Solid-state fermentation of
rapeseed meal with Bacillus
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subtilis and Saccharomyces
cerevisiae allows for up to 7.5%
inclusion in P. vannamei grow-
out feeds, improving growth by
increasing limiting amino acids
(lysine by 19.66%, methionine
by 17.18%) and significantly
reducing anti-nutritional factors
(phytic acid by 47.69%, tannin by
46.59%, glucosinolates by 43.76
mg/100g).

Fermented Groundnut Oil
Cake for P. vannamei

Fermenting groundnut oil
cake with Bacillus subtilis and
Saccharomyces cerevisiae enables
its inclusion up to 7.5% in P
vannamei feed (compared to 5%
for raw), attributed to a significant
reduction in anti-nutritional
factors like saponins (from 732.20
to 347.35 mg/100g), phytic
acid (from 1028.31 to 438.87
mg/100g), and tannin (from
1734.95 to 545.82 mg/100g)

Mud Crab Digestive Enzyme
Ontogeny

Research on mud crab (Scylla
serrata) larvae revealed that key
digestive enzymes like trypsin,
chymotrypsin, and amylase
generally peak in activity at
Zoea V (15 dph) and decrease
at the megalopa stage (20 dph),
suggesting this period is optimal
for developing easily digestible
artificial feeds.

Probiotic Impact on Penaeus
vannamei Gut Microbiome

Dietary supplementation
of single and multiple-strain
probiotics (e.g., Pediococcus
pentosaceus, Lactiplantibacillus
plantarum) in Pacific Whiteleg
Shrimp (Penaeus vannamei)
significantly modulated
and enriched beneficial gut
microbiome signatures, increasing
the abundance of families
like Oxalobacteraceae and
Bacillaceae, especially with higher
doses of multiple-strain probiotics

Fermented Rapeseed Meal
in P. vannamei Feed

Fermented rapeseed meal
(RSM) can effectively replace

10-15% of soybean meal in
Penaeus vannamei grow-out
feeds, improving limiting amino
acids and reducing anti-nutritional
factors.

Programmed Feeding for
Super-Intensive Shrimp
Farming

Implementing programmed
feeding protocols with automated
feeders in super-intensive shrimp
farming, where feed is dispensed
unequally based on shrimp
activity and withheld overnight,
achieved a better feed conversion
ratio (1.13 vs. 1.21) compared
to equal distribution, enhancing
resource efficiency.

Value-Added Products from
Milkfish

Utilizing a fish meat picking
machine and accessories, milkfish
(400-500q) yielded 37% minced
meat, successfully processed into
deep-fried patties and fingers
that maintained good taste
after freezing, demonstrating
potential for value-added product
development.

Utility of Invasive Charru
Mussel

Analysis of the invasive Charru
mussel (Mytella strigata) revealed
a meat yield of less than 20%
with nutritional composition (e.g.,
9.25% crude protein, 0.95% crude
fat), indicating its shell's primary
utility as a calcium carbonate
source rather than a significant
aquafeed ingredient.

Shrimp Grow-out Feed
Innovation

A newly formulated shrimp
grow-out feed achieved excellent
results in precision and intensive
natural farming, demonstrating a
low FCR range of 0.97-1.16 and
high survival rates of 87-98%.

Shrimp Larval Feed
Enhancement

A new shrimp larval feed
incorporating Black Soldier
Fly (BSF) meal improved feed
acceptability without significantly
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impacting survival or average
body length at PL10, and a black/
brown colored larval feed was
also successfully developed by
optimizing pigment inclusion.

Arrowroot as Aquafeed
Ingredient

Initial analysis of five arrowroot
varieties showed minor nutritional
variation, confirming its potential
as a good energy source and
viable alternative to maize and
wheat in aquafeeds.

Yam Bean as Aquafeed
Ingredient

Analysis of six yam bean
samples revealed consistent high
available carbohydrate content,
indicating its strong potential as
an alternative to maize and wheat
in aquafeeds.

Tubers as Alternative Feed
Ingredients

Nutrient analysis of diversified
tubers and their by-products,
including sweet potato haulms
and weevil-infested sweet
potatoes, revealed their potential
as alternative feed ingredients:
sweet potato vines and cassava
leaves offer moderate protein and
energy for herbivorous fish, while
tuber chips and weevil-infested
sweet potatoes are excellent
energy sources capable of
replacing maize and wheat.

Silkworm Pupae Meal for P.
vannamei

In a 60-day feeding trial,
defatted silkworm pupae meal at
2.5% and whole silkworm pupae
meal at all tested levels (2.0%,
4.0%, 6.0%) performed as well
as or better than the control diet,
highlighting their potential as
effective feed ingredients for P,
vannamei.

Yeast-Fermented Sunflower
Qil Cake for Milkfish

Yeast fermentation of
sunflower oil cake significantly
improved its inclusion levels in
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milkfish (Chanos chanos) feed,
with the 7.5% fermented diet
yielding the highest weight gain
(276.56 = 5.07%) compared

to the lowest with 12.5%
unfermented cake (170.64 +
7.12%), attributed to a reduction
in anti-nutritional factors like
saponins (from 641.52 to 207.01
mg/100g DMB).

Black Soldier Fly Larval Meal
in Shrimp Diet

A 45-day feeding trial showed
that black soldier fly (BSF) larval
meal can replace fish meal in
tiger shrimp (Penaeus monodon)
diets up to 6% inclusion without
negatively impacting growth
or survival, with the 3% BSF
group (BSF3) achieving the
highest weight gain percentage
(320.12%), comparable to the
control.

Mass Culture of Small-Sized
Live Feeds

ICAR-CIBA successfully
established a mass culture facility
for seven copepod species and
one ciliate species (Euplotes
sp.), utilizing Nannochloropsis
oculata and mixed microalgae for
enrichment, and standardized a
filtration system to harvest small
nauplii (<100 p) and ciliates
(38-47 ), crucial for enhancing
finfish larval survival, especially
for species requiring live feeds
smaller than 70 microns.

Onuphis kovala: Potential
Aquaculture Feed

The marine polychaete
worm, Onuphis kovala, identified
through 16S rRNA gene analysis,
demonstrated promising
culture performance, achieving
a biomass of 126g with 90%
survival (0.70g ABW) and 960g
with 80% survival (0.60g ABW) in
120 days under different feeding
regimes, and its biochemical
composition (11.29% crude
protein, 0.83% fat) highlights its
potential as a sustainable feed
resource for aquaculture.

Screening for Animal Meat
Contamination in Shrimp
Feed

Comparative genomic
analyses of cattle, buffalo, sheep,
goat, pig, chicken, duck, and
quail whole genomes identified
unique genic regions for each
species, providing a foundation
for developing simple DNA-
based screening methods to
detect unethical animal meat
contamination in shrimp feed
formulations.

Whole genome assembly
of goldlined seabream
(Rhabdosargus sarba)

A highly contiguous and
chromosome-scale genome of
assembly length, 764.6 Mb has
been generated for R. sarba in
32 scaffolds with N50 of 33.9 Mb
using long-read and linked-read
sequence data.

Chromosome-scale genome
assembly for Siganus javus:

The genome assembly
generated for S. javus is of 563.9
Mb length in 210 scaffolds with
N50 length of 23.94 Mb. The
genome is predicted to contain
16.63% repeat elements and was
assessed to be 96.6% complete.

Deleterious cSNP variations
in shrimp

About 11 and 6 non-
synonymous SNP variations
in P.vannamei and P, indicus,
respectively were predicted as
having effect on protein function
and stability using in silico
approaches.

Metabolic changes in P.
indicus under salinity stress
and varying lipid levels in
diet

The molecular mechanisms
playing a role in amelioration
of salinity stress during feeding
of high-lipid diets have been
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delineated in Penaeus indicus
using RNAseq approach.

PPI networks significant for
WSSV infection in shrimp

Using orthology- and domain-
based in silico approaches, we
have documented that there
were only 14 WSSV proteins that
showed interaction with shrimp
proteins which may be crucial
during WSSV infection in shrimp.

Molecular mechanisms
regulating salinity stress
in pearl spot, Etroplus
suratensis

Based on the gene expression
profiles, a IncRNA with possible
cis-regulation on the functioning
of inositol monophosphatase
1 gene is identified as playing
important role in osmoregulation
of salinity-stressed Pearlspot fish.

Molecular mechanisms
linked to pearlspot fish
adapted to freshwater

Using RNA sequence data,
itis inferred that Pearlspot fish
modulates the pathways and
processes related to ion transport,
energy metabolism, amino
acid metabolism, antioxidation,
hormonal control, cellular

29

permeability and cytoskeletal
remodelling for their adaptation
in freshwater.

Markers to screen animal
meat contamination in
shrimp feed

Extensive comparative
genomics analyses resulted in
identification of unique genic-
regions of cattle, buffalo, sheep,
goat, pig, chicken, duck and quail.
These would help in development
of strategies to identify their meat
in shrimp feeds.

Impact of Indigenous Feed
Technology (Vanami*'*s)

An estimated reduction in
Feed Conversion Ratio (FCR)
of 0.10 among adopters, as
determined by the Propensity
Score Matching (PSM) method,
confirms that adopting feed
technology significantly reduces
FCR. Farmers’ experience, age,
crop duration, feed price, and
FCR are significant determinants
of feed-technology adoption, as
identified by a Tobit model.

Shrimp crop insurance
product development

Five shrimp crop insurance
products have been developed

with the technical assistance

of ICAR-CIBA by the following
companies: Oriental Insurance
Company Ltd., Agricultural
Insurance Company Ltd., Digisafe
Private Limited, TATA AIG, and
New India Assurance Company
Ltd.

Status of Milkfish Fry
Collection in Gulf of Mannar

Annual milkfish fry collection
of 3-4.5 million in Gulf of Mannar
was revealed through a survey
at Mandapam Island. The Major
milkfish nursery grounds include
Rameswaram Island (Pamban,
Chinnapalam creek), Pillaimadam
lagoon, Panaikulam creek,
Valinokkam, Erwadi, Sethukarai,
Thirupullani, Kunthukal beach,
Karaiyur, Thangachimadam,
Ariyaman beach, Thiruppalaikudi,
and Uppur. Establishing
hatcheries in Tamil Nadu can
enhance seed supply, benefit
farmers and fry collectors, and
promote sustainable milkfish
culture
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SGR (%day™") based on biomass density
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e I A § RRae ong | s
T § uT edst off sifcerer
% AT I & forg
ST 8|

T3NS SMTRT 7w
TET BifeT e,
HoaN eI 3R fAwuor

wRE—warfed i Wiy,

WIS UATel B dford T
el ST # 9eaa AT e 21 A
[oTaT SR gEReiR Rerfoi &
AR & fog AR, dART eI
T3S BT SUINT H_al 8, o
|e Wi faavor gHftad g © |
RO | AT grET SN B
fawrT @ 9o H 37 wonferal @
yTaeierar & Y fhar g1 d
60—feaRir qieror H, weanford vang
PIRET & IRUITRI®Y Seet@ i
gfg gs, ¥ s 8.2 & 10 941
P G183 8.5 F 9.2 UTH o

NEISEINCSIECEIANCE Il Y
RIS FHT H BT F9G

B3 | U WY ST UTel ¥ &,
ITEHr AR ReRar § guR &
T AR 10T @ ervar &I gl
gl

TERTE H STellY

DY & IR AR
Bq G4Ifad &=l @
AT AT

feR STefla SN, 4 ok
STl AT BT IOTaT Bl gAY
g & forg wiRRerfas wu &
FHIA, TR & Igde AR
IS W0 ¥ War By germasit
BT fadr HR BT B | AT
STt i fad | a5
Rl a1 g8 € | o
REEICERENERICIRCIREE DI EREID]
FHl & JMER W red A
A Sl By & forg durfaa e
P B R B Y HERTE
WHR & 7o fT & fag argor
A YRATSHT PI FARIT AT 7 |
3T forat # wrfet oiR wemr o
il STt Tl &1 A fear
T o1 | W Y o # B, e,
e, FSTele, Aleetd, TRI®
|leetd, SST AT Fgced M,
9 &7 iR Xflel &F I | TABN
BT JIIFAT SR dTell STt Jora
SR Srgearas qfF @1 a1 Jora
BT 3MMpel fbar 11| SucTe g,
afoafed &l @1 geM o iy
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THIHd A B foIg J—enfa
farereror far MAT| ATeER SR
e el § ool Sy & far
TG ST AWIfad &3l &1 iR
o T | e Rrell # el iy
% fo wwrfad &t @1 AT
BT I W2

ITgfod a9 Hisd
BT SUINT BB THD

g qfH
Dl ATheld
TT =T SauIdelt & dEd A U SuARl § IRGRIT Bifichrer B
THE JIfad A SR S9a faftee gf < (SGR)
AT B IR BT 3AThol- AT,
AT B R AR HHT B S

H HGE HRAl © | IAH T

# dfeqd —2 SuuE HoN @R
Google Earth Engine (GEE) dcllSs
ITRT wieh™ ¥ driffrad ve
ISH BRIE (RF) Hisd BT SN
PR ARG el # THd
AT A BT MM BT TR
ST Biad AT TAT | JFHET
BRI 7 350 WAl ¥ SN & Tl
BT ST foparr, s g o
saurar FefRa & & forg faga
el (EC) fazeryor &g #rd 3iR
A 2024 @ 419 230 T THA by
Y | fIgd Arawdr 94l (T gH)
BT IR—AGON, 31T AqUiT, Fead
i, Sea auidT 3R 3rcfere
aoiear SR | affed fdar
o | SO FTia A 1 faereror
A B fory, dfeda—2 & 10—Hex
e faved 48 &1 ST e
TTART IR H&T AaUrT & Fg
JUIHHI GABID, T NDVI,

EVI, SAVI 3R CRSI et 8, &1
AUET DI TS | RF ARG BT 70%
a1 A1 & |rer g fean
T, SEfd 9T 30% BT SUART
FaIE & fog farar war | aRomst
I IR—Aqo, 3req i, Head
o, S I iR Ircafdd

AU &3 BT e R uar
T | TERTG & UereR el 3 Sei S fawar & forg whwifaa &=
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NNEIERCICIR ]
IR JoN Dl URT]

HH THI AT H BRITHAS R
3R AIET geeid &1 e g9 4
IR EREE I S o FATEA
AR BT HH BT H AGE B AhdT
2| R 9N & Iu-aIRd
(@mg: 17— 19 #EM, T ARIRG
WR (ABW): 750—1000 3TH, Bl
SaTS: 31—42 ) BT AT A GOEA
TR & IR & oY GnRHa 3R
17—3TPhT HITSACTE R (IIH
B @I 50ug / fHuT IRIR®
AR) g<h BT Tell & ATeF AT
ARSI W ARl § RS
AT HUTARYT (IS B BT 509
/ T IR @1 99M) & forw

oI, IO UG dral daes

GnRHa 3R TIIfSATe b B
T & WTRT SeTST fohar T o |
AWell BT 10—c IRUTH b H
29—31 YIS & SIqurar IR I@r
AT T | MT SU=IRG HHE &I A3
Hoferal # e R GRS
% 9% 7Y Yo RAdT gaT <l
1, e R g @ et
H 7g <@ T B AEn # )
Aoferat &1 faeT STedl & J&T o |
E2 SU=IRT #ofern # fewwfer
e @& ®Ig eror fars &
feu | gua IfaRke, dreme & 5a #
TR woferdl # @Rd JHva IR &
for <~y et wsforal (Euar: 44
I, Tdeey 1.4 fham) &1 IR
TS (4 HIeR x 2 Wexx 2 Hiew)
ISRl # Jwdia fear |

gRuea TR e (Eva < 30 9 Refaa ddem /guor & @y

R e | Radr 7o g (@ < 30 A
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@Ra ferm—uRad= & forg drame smenRa geddg fUoRi 4 wuda e

eSS SHNTT &
ST § TRETS JEr &1
A9 gRUFEdT BT JeTI=

ICTTATSS SHIOTT BT SUITT
PRSP URRITS JErT Bl
T bl B B 10

?U ¥ UHEA G BT AR
T 11 eSS (613 MHz) &
ST & Wb fHar T o1 | Wb
3 g foiT & uga & forv w5l
Pl FHIGTPA 3R Deic a1 TAT|
Rl ddTs AR T qol bl 1T
(TERTS: 2.8—4.4 AHI, AT 80—90%)
BT ST RSB I B T off |
el T 9 diferd IR G117

ofT, 3R IAeTAITS Siel T 1T
off | SFHURRN &7 UdT o= & foy
ST ®I F&R B Adg IR T AT |
Th B AR ITRITSS B DT
BI BT SUANT B STHTURRT Bl
w18 @R drers A TS | aR<dfdd
AR IfeeRISS gRT JU U T4
AT (ddTS: R2 = 0.9926; AISTS: Re
= 09909) & d1F UdH AuIqd
TEHT U7 AT | JTegTASS BigAt
BT Reprs far Tar iR Fefa
SRR B Had s @ fog
_fera fopar Tar | uRued s areft
HI&T S RAT g STl &
FHROT AT gae & AT e R T
3 faars &, wafe mfie sfery
JIRAT qTed STU RN § Ig e )
off | URudd 3ravery § R SRl |

o~ o

JSRMAT B AT H WIC SHIOHINCT

fars 41| ol e # 99
gRYFIdr @1 UgdE & folv SfegSs
SR Ta fasaws At |1fad g3 |

() wrifie SuSIy] ofaver # AreT URMTS WA S & sfegHRhe ©fd, (@) mufies
JJUSTY] ARy W MATS Haeh Sy we | (Efel— IRfe IR=Gfaerdier et Wieeli— mrife
IR SAUSIY | el TR—100um |

(@) w1 YRS A ST BT M—faeaAraifd saRe & egraes Bfd, (@) | SHaar |
PY — wrerfis Sidl sfedife, yg — ordf &, Ig — foifde welleqe, N — @gd | Whel aR — 50um

(@) AreT YRME e & uRuda SHTURT &7 sregSs B, (@) Wd Saa™ 8fa | Lvo — faefad
facdife s, CNO — HrfeT YfFeiier 3raRer | el dR — 500um

(@) uRuda raRe # AR WaRT S BT e MMIhe B, (@) |Td SHasa Bfd | Sb-
HIfCEH, SZ- THICIST | bl dR— 100um
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URRITS e, oew
DPNBEY | S AT,
—3MYTRT MRS S
ST & SUA ¥ o
FeriRor 3R 3ferv] A=

A AT BT YA
IS S JLTI] & ATT T
AT B U IR—MBHD AR &
®T H SN BB TREE W9
P foriT @7 IR BT SR ugen
IR AT W B IASHIIBIS BY
oft B TP wY I 7O & | R
iR AreT, qH B U e
woferal @ eSS aRN o
TS| WA H Uh & qoel B A=
figelt W ¢ gea forg Ty, R
IRUFRERT IR B Ty 26 3R
AreT & forg 35 BfY wwr g2 |
39 BfIAT BT IS AR Fge-d
JEADR ISAT AT TR Bl 426
Bt ara gg, 7 R 3iR #rer
TId B v 213 Bfaat off |

forT—qaiga= % a1 @i (3Feriq
TR, AET) H F UH H qaffepRor

81

1. Precision for class j which is calculated as pP=

2. Recall for class j which is calculated as R =

3. Fl-score forclass jis F, =

A T & folw VGG1e,
DenseNet 3R ResNet W97 fafi=
I AT Aset BT SUART fhar
AT | eI H U AT {5 ResNet
it Afedll ¥ 98k WeIH BRal g,
I 3G ATUD STAT &
‘DINUT | DenseNet—121,
DenseNet—201 3R DenseNet—161
¥ 98X WEIH PHRal & Riifh $H
X INE ¥ Prdes ok H $H
MR BT €, RN B3I Serie
% foTy J8dR AE=AGROT HHa BIaT
%, STafp DenseNet—201 T Je3i=
GG | 3STY] AR BT Y@rga
W ufoAe Afee &1 STANT IRD
BT T | R JIR s1fSeaA
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Ji

( N;,-"’ N.)

u

Ji

(N+N;)

i

1

j

1. AT A4 (y) SR aTeet.
fa® At (y) & dra FRuer =19 (@1
fARuer Ffe) gReferd asy-y |

2. ey foRuer =19 (MAE) ST
T n SR H fARue =Rt @
ey 2, RNdY T0ET 39 TR B
Sisik

Mcan Absolute Loss (MAE) = — ZD/U =Yl

RIATH IS A B folT MAE
32.29 pm UTAT AT, 3R IrfSHdH
3feT] I & fU MAE 23.35 um
T T, ST NIS—Tfee gAfTRT
HAFCRIR BT STIANT PP
ARG & I HY T IR,

aifier &1 @ A TE 6 N SISPIRIPT A P ST AT Dy ramoy et (381 9 544 pum)
SR T ekt e o0 Pek R AR SRR o0 @ o w31 Su afif Afsa
w0 # affea el (Bl @ e @1 ST o | ERT 38T giffavor yeee qurfar &
TRer BT 9 @ oty fhar Sar N N o oftrrs e & form
2; gafey, SeERy & fog, N, S WWTW%W%EH argd IR AT A9 & AT
oY IERVI] B GAT DI ST & Hican oo ﬁv—m . BT D] YOS & |
R Tad aia | A Sarexon
& wu # qiffepa fmar mm 2|
Hteet Tt Reprer fl—=epie it
HIQT qa< HIGT a< HIGT qa<e
VG616 0.98 0.98 0.98 0.98 0.98 0.98 0.98
DenseNet-121 0.98 0.98 0.98 0.98 0.98 0.98 0.98
DenseNet-161 0.98 0.98 0.98 0.98 0.98 0.98 0.98
DenseNet-201 0.98 0.98 0.98 0.98 0.98 0.98 0.98
ResNet 0.98 0.98 0.98 0.98 0.98 0.98 0.98
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Original and predicted classes for ultrasound images of gonads

RS RIe &1 ST &eas =IATH 3fer0] & & forg et =1 &1 e wife

ST R &7 YR GRa e e @ & forg FRuer w1 @1 e wife
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UR¥RTS e
Yol | PIRTHT
ICEIS BRI
R ITIHE BT
YT

39 gy ¥ R e
ol 3 Yo BRI e & |J9a
TR A9 § &RER & G919 D Sird
P17, e Seeg SiHM [ure
% SRM GeH goiRE B o Td
dT srafd g=rer o | i sfet
BT 25—26°C & SUTIdd ATIA
TR UH Bl SAREAC H STR[IC
PR B U AFDIHa Aeibia
fawfa fe g o | gRomt | gar
Fall f& 20°c (=1 Rerfol) w®
sagae by Tg Yol B e 4,
26°C W SR fhy 77 yoif
# v fauro # 6 fiee @1
N 3R AMS—DIRNHT A= # 2
e @1 < g8 1 A ey
2 & SARGE dIvEE B BReA
I THA—BIHT AT B 37afe
g dadl 8, foraw e yoi #
TMES RNA & e §olaRE & foly
rfaRs T el At 21

Pfted gomell &

Jdid Sferd AR,
SIHTHIIT 3R

SR & T

HNG VS FWR,
IOV 3SicIigeicy
Dl JEE[D

Toferal &1

IGSTDR

IRARY S &R i &
SIGICIR D ICENCES B i
60 HOferl UTell S W& & |
Aeferdl &I Ael aIRRE & HHAU
I g B AT VNN TR @1
BT TITT AT | EIBTHRIT B TT,
Aoferal &7 2 fdhar T &R I
dftcq uRygaar d& 91T @M IT7 |

Yoi, IO UG aral daee

IS I IR E@RErd g v olReng der oot § Sifer faem #§ <

HIg ¥ FUR goi e & gRoms

st mraeUs wor du | Rcftar ¥ | qoftar A=
3ira aferoy oocyte (um) 570 460 520
e sfs (um) 854 824 832
qg—Fpfed omar B (mm) 2.5 2.3 2.5
it 1 afRareT (pm) 586 578 582
afferet Telieger aregA (ym) 325 321 322
et wae arafdr (dph) 12 8 I

T ¥S TR T gS¥elid
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A & QracdR dF URuad weferdf
T TE IR T wEMT H uRuag
AR BT o1 H TR ABferdt
e d1$ TS |

HTT ¥ VR B 99
UH= OR 9o 3cdTaH
& forv goT @R

ATdT ITeTe UTeldhld &l

HDHIHROT

HIIT Y€ R B AR JoT=1
et fhy Ty, o F e
WeTol H AHAAad HSolT §U |
S faf=1 Sifad smerT &1 SuanT
IS @i g 15 &l db

AhAddd fhar T |

84

U Hqole, Flirer dherd &
JSICIDh ISPl AR
ST URIeToT

€ Yol wie Raarax 550
UM A 1.750 fHAU™ TF & NMHR
qrell el 90 I Hele HABfodl &
g1 fhar T @1 ® | 37
ABferdl BT VNN JaRiS &7 St
TR AT IR ST & 91,
EREM & ol JeRf® b H Ble
e T | RidaR 2024 & gl
|qwrE § g sfeTopei @
Al & arer Auforl @t
RIRCCERIICEE I ERCIEC O N
2024 ® ARR A€ & SR
SIfHTH 384um TH UET TS |
fdeR @& SR <9 AI&Te 3R 10
i wefodl # M TR
(LHRHa 3R 170 FAITge SRR
B Fare) faar T | pRmRifa

Bfteq saqRerr 4 el MY U Hele & geweip, S ofs A uRueaar srvenail @1 geifd 8

oI, IO UG dral daes

woferal (W # 4) # 476 ¥ 520
um B AHT H [AHRIT SrSTogell &1
Ao Sl T8 IR IR—yaRIfua
woferdl (5 @1 @) § 402 X 506
um @ AT H SRl B Ao
oY | graltfes, FEf3a &k Su=nRa
Toferdl # \AH AT § 12 Snfad
TR U | 500 pum A 3B
aofert o IRT yo== WA &
forg Enfaa =R weferal & AT g1
AT | AIGTRI BT TIT PRD B A
URA Ior= T fy g, R
3STULAT BT A 525 um, 520 pm
3R 502 um T | S8 17000 1U/kg
P TR F HCG BHIA BT SolaR
foar a7 @R 24 ©T 9% 200 pglkg
IRIRG IR Bl X ¥ LHRHa e
T AT | AR SOTRM & 24 ®T
95, a1 ¥ 7 W &3S Ry,
gTalits, 3fs FrRIfRIT 781 gU|
af¥edl e R U qelc,
AT HHeTHd Bl
IRYFT HedTdh 3R
URT 3TSST URIe
Bfteg i qewn & forg
Bl 60 IIEH U Hele (0.97—2.

4 fo) @1 ve A8 & drere #
e fUSRl (@ x 4 x 2 HeR) #
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1

faaRor: 31 Aol geveia iR uRuaddr &1 der

15 7/ fUSRT &1 g8 | g1 T
o | Hoferdl &1 6—7 il Hm
JMER (AL 47%, ATH: 10%) f&=
T | gRYgaar & Fafa siE @
SR Fde) & AN 3R AT T
H |/ 5 e MM R (0.97—1.34
o) 3R 10 gRuaa ATeT (1.56—2.4
feaT; feTv] @md: 500—550
ATSHIAICR) U 8T | Hfteg Wi
TRIE0 & oIy 524—544 ATSHIICY
3fSTY] ATH aTell ATGT3H BT AT
AT | 5000 SfleR & TH TATHR
<& (33 NS Fravran) § venfod
AW & HUS & BT (3 x 2 X

1 WeR) # USdT BT IGH 1:2
IR 1:3 & folfT /U (HIRTTR) &
1y Wi wert & a1 de fhy

faa=er « 7 Hele, g whord & URTGd S (>544 pum)
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5 @il T Aoforll & e fewfhe geweieq

Y| gl Tier # 3ffow aRgaaar
SR Wi BT IR B B foru
TR &7 S9AnT fhar TR o |
TR RIS F, HSIAFT FR1 (0.1
et /fum) & 24 = 919 AraT
Toferal al 1—2 Al /fhuT 3Rk
TR BT 05-1 el /four o s &

OVAFISH (5000—10000 1U GnRH) T
SOl f&ar AT | JF1 & ool
H B3 WifhT T8 <& TS |

EIRIEIER
SICICIC BRI
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Aol BT gal
I SdTeH

I~Ts AR FIHARE TE &
B 46 Femither gewiad @had
ARIRG qoT: 6.6 fHaAU™, B[
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1

T ¥ afad fresfther sivferamd

qIATRT: 303 fhalIT™) ®I |7 100
T IRART CHi H T wY

A AT AT AT| 9 99 TR Y
Cldh (I3, 3iad TRIR® ¥R 3.0
™, ol TS 82 IFI) @Y
T | gAY URE B gewld (n=30,
2.5 fddium, TL: 77 |9 T 91y
IS Wi & ®Y § dreld H @1

87

AT B | &1 Wl H ¥, JAETEl 2
(@® HeR 3) 7 IMaTal 1 (Cdb R
2—61.90%) BI I H BIB! D
gRudaar (90.47%) fawTs 21 ailel
W AS—2024 & IR Gt 03 WIFAT
(01 fsfeamT, 02 v wiffT) <=
T8, fraa gRvIRawY 0.35

fafer fFifd s @ik 02

Yoi, IO UG aral daee

fafera= et a8 | AT,
ORI SR gfed et & fhart
IR STl & 9/ g 37,000
fArem e a1 faaver faar |
St @ 99 § FHt 196,330 TTA

Bl A Es |
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e o1 v oraw
TSC[d AR IU—qIDH
{'[ E

PIaeH, DI, gferde,
TPIRA iR Hsud # it /§F
3R 8T TAT ¢U Fe I ool
g aTel AGRIRI | 50 U A
1.2 fham sRIR® 9R daren
e fer R orraw & fHeR
3R SU—aIs TaHH by 7T g4
ABferdl BT KmNO4 (10 UrdTes),
BT (100 UNdTGH), ARG
BRBe (3—5 WdigH), HIR Aebe

gferre # Al iRt # v qeferdl o1 @ wr

P 3R STRAS Ricier & A1 19 # RIHaReT

=q # aRagd

(0.5 drdign) | SUAIRT TR
ARG foar T 3k g
ATATd—MenRa ol # gretr

AT 3R S YFEE SR fadr
T | A AMEs! iR TS
GRYFIAT BT FHI—FHT TR JATH
fpar ST 2|

I WU I THd
RATTNT STTavT 1
TS IRUFIdT &l
HeTh

[

O\ o
gfelee, HIR, ARITARI 3R
PIATH B HBCA ARV Dal I

giae dRER § e
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AIRI® 3fARTeT IR 400—600 UTH
qoi_ arelt Xfae e Ry omaw
B3 fhar | 39 Aol &
SR @7 faeweq far an
AR S aRuagadr &1 et
foram T | U © bt B
ATSC BT GeAa | Sl T
3R AT BT Ud [BRAT TR TS
BiHferd § ReRr fdhar T 3iv
fReeTdlifNTeel W a-1T U 3R
TR 3R SR W oY
MU AT B e § gRudadr
TR BT MMHAT B B o7 T
TIIY T I BT Bl ATSHIUTH
DI TG | THEAT AN § TR—A1ET

MES # KmNo, & 72T IFTFRIE IUaR

MES ¥ TaSIfI$ 3ReR ol drairdl § uref
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ST SATRAT SS9 (>150um)

$ST AaIRET 3feT7] (>450pum)

ferTTguTd 6:4 (b 10 T

& forq) <@r T | SR |
faeTaTe® JraRe? 200 UM © 919
3T BT &, BTeiifds 400—500
UM BT AMHR 39 JaRARN B
Jfacrd & folg Iugad o |
ST aRudaar @ wfa =@

W IfFCER TH ! TS IR THD
e e AEN Sadt | 39 Fhd
firerar € o o= Rarfa & uome &1
I A FH S ¥ JTaceR @ 9
BT B |

RATTTS Graw o
U gRudear |

o \C
SSIRCIE RIS
Uolc YR T U9Td

SERUIRRCEARREA E R T
B UG BT el B B o1,
A1eT IR TR MR e e
ST7avT H PHHE: LHRH 3R 170
fHerrsd SERCRA (THA)) BHE
Yele BT YARITT 50 HAZHIAH /
fPur TNIR® IR & R | IR
P UTATd gH! Sfid Bl T o |
ARG 3R IR—yarRIfT
qYC SFl & ARA S T BT
UfeTIT T SUANT BB 170—
TSI 3R SR & &R
forv fasereror fpam o)
gRomal 3 Had Hedr 8 fb 2 @1
¥R AER § 0.3—0.8 ng /ml

2T SMATRET SS9 (>2500m)

sosry fer & A @xoil @1 gufar Ts
BT SHad AT

R R H 02-04 ng/ml & &
BIAT 8 3R T &7 %o a1 forit |
1—2 ng/mlﬁﬁﬂ?ﬁ[élﬂ.
AT ABH BT Dol AT

H IR-YAIRINT 79l (120 —214
um) &I JeIT H SV BT A
(120—328 pm) &1 AT | ST AAT &

Yoi, IO UG aral daee

forfavew (T #1eT &R &1 TR) |
T W SSRM (JolTs 2024 &
SRM) fy U o | AeT R ggr
IRTT 3Tse T 450pm &
Afd off ik R R anforT fiee
ofT, B LHRH @ 100 pg/kg INIR®
MR &I T ¥ A1GT 3R 50 pglkg
IRIRG TR P &R A R Tfora
BT URT fHar T o | IRVT & 48
He qrg fl 35 Wit T8 g8 |
T G o T, e ol
T P1g gfafesar =& <) ur @
TTTAT 30°C o, ST 3TaCaR 2023
B SR AT T | I 3°C
e |

JTUREEROT STefld

By el ((TRyTw) H
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o @1 20 e B qEY TASIS
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SATET ThIdb BT ABRT BIAT
qafver € | 39 Yoy #, BaRedl
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gRaRT &1 == fHar T 3k AR
B & fAfir~T TRl & 121 20 3R
40 NITA W fheT™ & J91q
BT AdHerd fhar 737 | rega
frEor (@91 ©ideT™ @ 100%
BTE), T—1 (100% WIS + 20 GYYH
wfheT™), T—2 (100% TS + 40
W@Ww) T—3 (80% WIS
+ 20 WATH @HeT), T—4 (80%
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0 & ITAR FHI—FHI R Ao
R UM BT Q| g
WTd—8 &I 60 T /T Hex &
T YR ATATEd H ST T 3R
f g=ET B WA H YATS S
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% of EAA in raw and fermneted GNC

IRy IR WAR & A1 YIS Al (STRUATH) & fhvas &T maegds T TRiS arafl o) ura

3000 ¢

2500 F

DMB (mg/100 g)
S & S
S 5 S

o
(=3
o

o

2.5 1

1.5 1

0.5 1

Phytic Acid Tannin

WmRawRSM ® Fermented RSM

—Ifee R ARy 3R THR & wrer Yodrs

qEr
el (IRTATH) & fhvas ol Jra

T Hafefore 3R
HBNIHISRINT WRIAfrRT
P AT S 0 B
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7l =T B gig AR
Y dcd SYANT TR
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HHYE WR BT 9o B oY, 3H
UIeie Wbl fhvad H e
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2| ded 3R fHhfdad YIRS A

Glucosinolates
Anti-Nutritional Factors
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EAA

M Raw GNC ™ Fermented GNC

300 -

295 -

N N N N
N © 0 [
o o (3 o

Weight Gain (%)

N
~N
o

260 -

255 -

YIYoT UG @rel Wi

ARG HIS ILE LEU LYS MET PHE THR TRP VAL

Control.  RSM5 RSM7.5 FRSM5 FRSM7.5

Experimental diets
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IRTATH BT . g~HT B T3S

AMER H 7.5% dd A fbar o
[Har g 3R fhvas 7 e iR
IR & W gfg ¥ gur fear @
i AT i st (emsiRi,

AR SR AR H A 19,

66, 17.18 31X 10.91%) # FuR G
3R IR BRB (Brgfes
Rye, S 3R Te@raEgAecy #
PHHIT: 47.69, 46.59 3R 43.76
et /100 T™) | HHI TS |

T Heafefore 3R
BRI WRfAfvrr
B GAGE & qrd
HIHeAT DI Tell &
fpvas &1 O g=HY
@I gig IR Uye aw
STIRT TR 94T

el &1 il B darafed
IR JRyere wafeford iR
AHvmTs T SRfafRrr @ are
60—65% TH TR 9 fe=i d@
fosfoaa fasar am | S omerR |
FAAY TR B Agded B Ty,
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MRawGNC ®Fermented GNC

Lk

m
Yo UG @rel Wenfirer

3.5 1

2.5 4

2 4

1.5

. 1

0.5 4

0 4
ARG HIS ILE LEU LYS MET PHE THR TRP VAL

% of EAA in raw and fermneted GNC

Saponin Phytic acid

Tannin EAA

Anti-Nutritional Factors

HTHel B @ell & fhva &1 qryor—favieh
BRBT IR TS

300

Weight Gain (%)

Control GNC5%

Experimental Diets

i g=rag 7 a5 i (%) TR HTHA B Wl B fPvaT B o

AR JMER BT uferenfid ava
Pz 3R fBfdad GNC @ 0, 5.0,

7.5 3R 12.5% RI dTel AT GRIeToT
3MER AR Py T | gRoml & g
Tar T o g=ma7 # fefdad oNe
75% T 3R Heal GNC 5% db
wmfeet foar S dwar g1 fpfoad
GNC & d¢ 8U HHARM WR &I
27 JUifE, wrsfed Thrs ok
e (frefiom /100 9T DMB) &1
LT 732.20, 1028.31, 1734.95 A
HCThR 347.35, 438.87 3MX 545.82

B DI fedT S e B |

200
100 I
0

GNC7.5% GNC125% FGNC5%

HRawGNC m Fermented GNC
el Bl Well & fHvaT F1 Al Thie TR T

o g=HT § He
BIgIR BT b
IR 3T ATSHIETAH

UX YHIT

qoH I H, I grHg
P BIsaN Aol B GH &
foIU, P X & WR B UG BT
RGO Ul ¥R, AT 2.5, 5, 7.5,
10 3R 12.5%, TR fHar Tar &
Rl & UdT ger ® b emeR #
Pl N Bl 5% db D AT D
|1, g ¥ gig & aRemm Tvg
g, JfpT 10% 9 s | B
FAVH FEAYD! 2 | Pedl I B
10% b dor™ IR, JaeIRaT 3R
UfFeATIGEIRAT BT AU 9 ST
g, S AeYells 3R X urerch
ToITgHt 1 gfet v AorarT 9 b
GG PR

FGNC7.5% FGNC12.5%

SGR (%)

F25

F 5.0 F7.5 F 10.0 F12.5

Treatments

Fed X b A WX | A e geg a1 Aew veeE



n2

F2.5
F5.0

20.0 F75
122 F10.0
14.0 F125
12.0

10.0

8.0 ’].‘

60 i .

onnnn

Relative abundance (%)

X o X 2 @ o ® 4 &
RS - N P I G U
3 & 3 g £ 9 S o' N
& S & & & ) S & o
& & & R & & N &
& & o < & & [ <
< A & ®

e g5 | 37d ASHIETAH TR o X B &R BT YH1T

e $e UsHA / 2 31 Refordi iRk urnfire fesiga &1 aomeg wfafia
(@@ # 1 g1 S b T B <l §)
400 -

350

300 1

200 -

CHYMOTRYPSIN

150 4 180.9967
100 4

50 A

YIYoT UG @rel Wi

TS thd oIdl & uTaH
TSITgH &l JAferotl
BT I [HROT

A ATIT BT G I
HEYUl Al Iyl Tedl Bl W
BT o7 | 3 e H, T A
e, HIg AT & URMA®
™ & SRME THE Urad GolgHl
Sy fefte, ereAfefted, eRia
uffesy, sy, THIS oS iR
Uehallge BIhE DI Alhd UThIge
BT B BT | 3 I aTel 7
e I IS Mdew & 3 T Ul
Tas By Y o | urae oAt @Y
fsha MBIget B ST B B forw

104.275

EGG ZOEA | ZOEA I ZOEA 11l ZOEA IV ZOEAV

DIFFERENT LARVAL STAGES

MEGALOPA

Bbs b Al F ST A HIATAT AR TP H BISANAT B Gl Alhaar &1 iweror | Yorrgd Tafaf 31

Ug-l $dd (A8 + SD; N=6) & &Y H =eh fbar Sar & | fafd=1 W fdfgeil uR afef—arerT Su—sifd sfer

iRErd ®U | Heaqel iR g9 § (Yh—d=wT ANOVA; P<0-05)
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N3

99T Ud xgrer SrEnfie!

PRITHS HETACSH SAER T AT ol g=7r#r 5 Afd & Siaro] Al P | wgRar| #m 4 dad
1% ¥ A ATUfRE TaRaT arel et BT & g Ty ¥

O mat ure St i rar b
2dph (ST 1), 6dph (ST 11), 9dph
(SR 1), 12dph (ST V), 15dph
(SI3T V) 3R 20 dph (FFTTETT) W
Tehal fpar AT o | AT o B
HHY AER <1 ¥ U Gas 7:00
ol A w9 9 uiRa fear T
off, S orat @ 3ffd & Jruferd o
3 sfewifa domgHl @ AnTeE @l
B B H AGE AT § | W
Ura_ & e H, SRR USigH
fefeas sk srsmfefea, ik e
79T die *AH gREufess &1
TfAfafy 15 dph (SR V) R a=H
3R 20 dph (AT R &4 fe@rs
< | gATgent Tfafafat @ forg of
s e @ fgfdy Rrer <o 7y,
ST SR Vv # TRE W9 3R S d
9IS HAITATIT TROT H FHH 3N |
S ATSUS & AT H, SIS I
3R FTeTaT H ST Il W
<9 MY | H AR, Ifd i
vorrgat @ AfafafdRit Shem v #
TRH TR SR HIATAIT AR H HH
A T A PEE v fAaad a=A
o fore famrares fdsr & wu #
AMT ST Ahar 8, S araf s
| U A |

Uhdl 3R I8 T
e geh

HIATHD AER BT
U Aha WRI drel
ST, g a=rHeT
T ATSHIERIM R
R T

qAH ST BT e
AIERIeH & AER AR & a8
T & SN HISHISTA BT faveryor
HRAT T | MERNEDh PRI Bis
% A1 BE d9¢ IR I,
YfSTIBIBT YSIfRaT 10° 3R 10"
AU/ fhenm wre (Wi 9 3iR

TAGM1 & 7T I ATSHIEarT H
HifeadacIRaT &7 e vaferd e
& vy § fFrefid fear T &) sae
3FelTdT, gerdlo # wifdREew ok
drfle # vfderaadiRar v 2 |
Ioq GRIG dlel 9599 HErifed
H a1 fafdear Jawie, Hfera

OTU 3R fhIR 3ehT e+
9 ¥ AP (p<0.05) A | T
fawersor 5 PP11 @R MSP11 §
faf¥re Sfare] wHe™ MHee 9 |
TR ® JMER SRV SUARI

H AMER DR ATSHIERT IRAR
SHIRITISFIRITH], Ferardacieare],
TS, WISl iRITe],

4t 11); cifeeenedRiorg wirerva
10° 3R 10" ¥UHY / e
WIS (Tl 9 &R Terdy 11); Aol
I WeEIfea (. deiiy,
UoT. @IICIVH, oiFeIBIbNT oifdey,
VERIBIBRT BIRITH, & ST,

g fav) 10° 3R 10" HUwHyY /
™ wis (THTEd 9 3R
AT 11); 3R RO (feies)
JMER AR faar a1 iR

¥ g=rHT o FENT T T |

WISAITrSHT 3R JRyered! T

o | RIGRIY], SAINTEIHTH
SHIITAT AR URTpIH™ AEICH
JMER IGRF TR # 31fg

A iR Efera gafodt off | I8
T AT {6 AErEfed SR &
GROTRGSY O g4 H w@wey
FTHPIRI STaTe] T Bl ATder
TERAT & AT 3T ATSHIATAH
Ryrreri &1 Aieele, gRadd 3iR

HaET g3l |
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U g=rEg ¥ A
9T & fdbey & wY |
forfoga Yuds A

T emER # fheriier sk
AR Wit WIS @ 9HE 9 © |
A ST H, I YIS WIS
GIdi, RSM, @ U9TT BT UXIET0T 3
W UICH Al & afoRemd &
% # far | urree Ee
& fpuas H Rer weleforny 3R
BT RNT YRIARTIT &1 START
PP SII—TART fhvas §RT RSM
BT Yo7 IO H R AT wan
210, 5 10 3R 15% & WX W
A W B SR Bed AR
forfoad Yiie fiar @ fafr Wi
P IMHA BB IS IMER AR
fpu v | gfg weor & gRemE
o feur f& arade Wi @
ST fohfYaa Yuits &1 . g=rEy
% Y—IATST AMMER H 10—15% Th
e foham T Aebdr 21 39
AHRIHAD TG BT ST A
3T TRTe # guR iR g
okl BRI H HH BT fear SArar
21

3rfa—es ST a1t H
JATfeTd Hlesl & ATl
URmH fhU U BT
qreTdhicl

WRAR 3T UTere § Taqarferd
Pl B SID BRIGH, SN 8
TeTdT, XA SR ATV, &
HROT ggraT f3am SIar § | BT,
P AT BRI AR JHAA
B PRI gHT ST AT 2|
Jfa—8 gonferai #, aanfera
P AARBIST BT Abdr AR
IR BT 4TS BT BH BRD ool Dl
OIS §9TY Y@ H HEE AN § |
TAR Y TR H, QT STeT—eTerT
IRT AR UISIDbled BT uReqor
T T | ugell fAf 4, <fe

T4

YIYoT UG @rel Wi

YHeRT g=Tg H ded 3R fhfdad vuxfls il & FHIARM BT TH. O 3TR, YWHIeIR 3MR

LSSl I

AT WeRT @ T WIS WIS WieTdhiel

JMER URATT BT BE MER Tl
H E wu o fowrfea fear T
o, Wil X 24 €< & I H AN
vy 9 faaRa fear o) foF
3R A AR B AET (IR T

U A9 RET| g O #H, <
RATT BT SRTA w9 & favifora
foram T QiR ST & |fohy emER
FAER & IR TR HHSIIT fhar
AT | IRH 3MMER FHI B SR
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fde arT faaRa fear T, sik
qorrell # Sffafio & TR Bl e
H Gd gY Sl WA W ) gIs adb
S AR S fRar T | TN ww
90 ¥ 120 f&= & =ret el 4,
o Ay (G QER) 7 uge
fafr & 1.21 @1 oA | 1.13 BT
J8R AER HUIARYT UM (FCR)
uTt fohar | Ty, ST SR
HIerdid & drd Scaroiifadr &3 a7
I gig gadidl § PIg
Ayl fdR T urm AT |

Y frpy arfa—red i are
yonferal # aafera wisi &1
AT TeAT Bl SOINR B 2 |
IR B FGIE BT HH BRSD IR G
P ORI Y DR, I@dTierd
Wrex T8 ST UTeld Hrl @l
Rerar sk anfdre sgagriar 4
AT B 2 |

Aephy A8l I

Heafdd IcTal
d1 fqr

GRT STelid Aoferdl | Heudfed
Sarel & faem @ foy fexder,
ey, AR 3R U #ax &
WIS SUBRVI & AT TSl Dl
g Pers 72 (17.3 I SO)
TRIT T8 | T 22 fharam
e ither A8l (400—500 UTH
JMHR) BT TIR BT 1T, SHRT
RR @rer T @R 82 fhamm
DT IR AT AN (37% IUI)
T 83T | 1.15 fhalrum S
AT 3T Wi 650 UTH AT &
Tl fierrar Tar iR sifom gor
1.80 fohelam ot garm 3k 4
M B 7 BT STANT RS 40
IM AMBR & YT H 717 T7 |
R 9 @1 I H ST wig fhar
T, 1.8 fhArm AFE W AT
45 U U fhy S | | HIT
IS & AR T8 IS o |
7 97 (2 fopetiam) &7 2 3
STell & 3MBR H BIeT TAT IR
T femi 9@ —18 foaft Sfeasg w®
wiol fhar T, &R v S Wi

15

et 9 g9 @1 A7 (1000—1500
T/ Hen)

fremfther e, 14 &1

frepfteer U1, 14 0
U AW ae ey 9§ qeuafia skl & e

Yo UG @rel Wenfirer

A R (100 faam /@), 14 ©
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) Wz Rewmer & 9
s 15, — T 3R &Y 3MhAG @6 RIS AT Reer

) wqol Hree Rgarer

116

YIYoT UG @rel Wi

T T, HEl TP & AR T
3BT T |

MM o AN DI
SYARTAT BT Udl

& foru eregye

e AN (FrFCeT Rerer) T
MBS TSI & R I I8 &
T 9t § I8 U IS! Hahe 99 T8
2| 39 ey H, I "o favmr @
STRIY W, T T PR 3R e
TIe H SYANT BT AHEGARN &7 I
I @& oI Ud sremgd far |
feerwor & uar =l fb sAd HHEI: 84.
2, 9.25, 42, 0.95, 1.79 3iR 0.18% T,
edl WIS, Ui g1 (NFE), Pl
T, NG AR Pl N B | A B
IUST 20% I AT B off 3R s Wied
H 9= WU ¥ DfewdH FrEMC BT
3R BT STANT BT DT BEFC

S W @ Wy H 8 fhar o dadr B |

T HBIS BT GI&TT
IR YeuE

Sfirm ar—3113e wis

it 1 aRyE ok e wefias
el @& oY veh e MeR fadRid
IR wRieror b T B, oy d8er
MYV, TR, gig IR THHRIR &
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a-c Al BIE B T IR SV BT AJdHeT

TR GO A 3T 8| 39
3MBR YA BT URYE AR T8
WHad Wl & oy A9 AER
& wy # 3ifH wu faar T B |
IIHAD TSI H UG THIBR
0.97—1.16 & 9 =T 3R 87—98%
ARSI &R U1 g8 |

Brg oat wis

AH® Aer S o oeR #
BSF Hict &l AT Bre ST ofrdf
AMER IR fhar a1 &R ot
JMER ¥ BSF HIeT ®I MMAA B
P T BT AT fbaT T |
gRuEf I UdT @l fb 3MER &t
THRIAT # FoR g1 3R PLIO TR
IR 3R ABLH Plg Hecdqol
iR I JmAT |

AT MMER BT T Bl AT
IRT BT MRS o | $6 T |
fafr=1 goiet & Sa @1 78 iR
JER I B IV 5P FHIYT B

IITHATH TR BT AFDIGA B
AT |

U] Bie H dhieddD
GHTEAl BT STE 3R
b AHTfAd ST

IRRIT TP oY Pald HA ©
S IWIHICTT Sadry H 3res!
TRE S & | U8 HRA Wfed
[EEZSNIECNIR RIS (e IR

n
qIyor Ud @rer wrenfiver
Uy I AT & oY uasfd eRRIe & T
SRRIC & AT BT AT FRaT
AT TSt
. 1 ) 3 4 5
ey 7952 82.4 75,54 722 8183
e FE 16.41 13.30 12.90 16.25 10.44
$oR TR 3.33 738 766 3.4 472
Tl T 729 710 775 675 75
ST ST | g 200 297 183 189
TR
o 482 621 610 518 450
TS 69.15 66.01 6550 | 6840 7319
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ICAR-CIBA | arfifes uferres 2024 99T U @Ter AT

3R sHPT SYANT IR 3R s
et /AT fhar SIar 81 STl IR
H 3RRIC & FIIT ST &
f3lU ICAR-CTCRI & W&ATT & Udh
T fhaT AT AT | SRRIC & Ui
TLT () Tes fey g ¥ ek
T UG Tl BT AT A= A
& g 2| IR & udr wwel b
ufal fhet # Argeft ofav o 3iR
3 Ig ey aer & a8 Sofl
BT TP T AT & AR $HH Aehr
3R N @1 wifad fader & &R
TP WIol B S Abal 2 |
SEIEZ
e tah DI &g arell
B & Sl egAAl IRAR BT
e 21 Rrfide & oTs @™ armg
Bl § 3R S dedl AT ThThx
QT ST AHl € | A8 HIST, BRI
3R ISR EIAT & | $9d BE
ITCT—37elTT A Ul fby g &
3R i dive deg R fou v
21 oRomt & uar =en & TAr
H SITET 3R E o7 &R 3 u”
forspy e & 398 PpelEEse
PI AET SIET € | I8 Hepl AR g,

qIYh dcT N=TaT (%)
= 65.20 +0.89
B IS 472+0.02
R IR 0.511+0.04
B T 3.85+0.10
SISICECRNIC R 1.200.21
X 3.29+0.04
TIUHS 87.63+0.95
arferept 2. e & T @ srgAIa
AT
BT U FHIfad fadpey & 3R sad!
@Il B S Fehell 2 |

IRT Ul & dhfodd
TqeE & w9 ° fafae
e 3R TP IU—ITS

BT he BTl AT
AR ¥ UPHE D 3, B

e @1 Sl
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ICAR-CIBA | arfif uferre=s 2024 REURCRCIGACIBIR ]

D W, e B U, g9 TR Sl Bl & SR g1 SANT % ¥& il HT vdh 98d 3761 9

ARBE AR e He I« §Y WAMHTERT ABferdl # amaed &1 2, e S=a A1 # sefEsse

g 3R dIve @l & e & @ eed & wu # far o1 woar Sueel € SR s Her SR NE O

W?@W%IQQUH%W %IBQEQG,WﬁﬁW&Wa?a SOl GIdl B SN o PT &HAT 2 |

MY 2| TARDE BT I 3R FHamEr IR G & IR AIRBE BT WY Sira

@ Tl A FeE A q A SR P TS © AR gRoMH I UdT Fel ©

e doT (%) / THAT . e HETar gk e R b feperT e
gaeT eThEhE

T 7.85 7.17 12.41 8.44 10.2

FeaT W 15.48 15.61 1.88 4.67 4.54

SR AR 2.45 3.84 0.63 1.63 1.56

&l T 13.7 11.03 2.61 3.15 2.22

3t gt el vt 2.26 2.62 0.54 0.62 0.57

FreaT e 24.53 29.74 2.32 3.66 3.14

TS 35.99 32.61 80.15 78.45 78.34

fafay @al iR Swa Su—Scral @l AT |wEHT

Brs Al & f dafoud ddmw
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7 g~Hg B Ife

c

IR ITRGNAAT TR
JMER # T« 32 ()
SR ot (@) e
R (RHHIC =)
FHTAY BT J9Td

sihm, . g & AER H
FEBIC TUT Hied B & BT @It
% foIg F% U & 91T Ud
HEINTTAS |E URTRID STJHeT
fpar w1 | Suad ¥ U &
YHR & IMER AT aar f2d (o)
iR Yol @ierm) Wi &1 9D
Uy T AREAT & oy faveryor
frar ar 2 iR @ 2 A &
25, 50 3R 7.5% 3R 2.0, 40 3R
6.0%, 3TER H A ®U I FHIL
PRD U MMER FANT fdar |
36.0% WU 3R 5.8% faifUs b
AME MER Bl RFT & w7 H
swAra fdar | 9fg iR dive
T SUANT R AYOT SR g7 M
IEBIC JUT Hidd & Y91 BT 60
el & ameR uRieror # wieror fhan
AT SR aROMH & e Fer &
2.5% a9 T \THBIC Ul Al
IR Al WHBIE Ul Hid I<h
JMER REey 77 T # A 3resT
TR <l AT S aRemE |
9l gAY & SR H WHSIC T
A &1 SUIIRCT BT Fobd el |

ewlher, =g a1
H gfg iR dlvs d
SUINT R GOl Dl
el & GHR fhvas &1
qYTq

GROET BT el (SFC) Bl
GAR, HFHIIERNT SRR &
AT 60—65% THI TR oI fa=1 dd
fofoga foar ar | fesfher &
JTER H A WR b fJdel
% forg, o1 ey WA raual &I
yfoRenfid & 0, 7.5 3R 12.5%
P 3R WHR fhfad sFC arel
Ui TlefoT 3MER IR fhy 7Y |

120

YIYoT UG @rel Wi

g7 3T () R Aol @) eHele our Wid & auae & N e & e

FEH 3R ITRONAT TR 9T
FBW (g) WG (g) | Survival (%)* FI FCR
1Control | 17.57%°+0.54 | 14.22°>+0.45 | 88.89+10.18 19.622+0.54 1.38x0.04
2Pro 2.5 20.45°£0.52 17.04°+0.58 93.33+0.00 22.65°+0.44 1.33°+0.02
3Pro5.0 | 17.68*+0.51 | 14.32*+0.57 | 91.11%3.85 19.852+0.75 1.39°¢+0.01
4Pro7.5 17.012x0.17 13.742x0.11 91.11+3.85 19.56°+0.44 1.42¢+0.02
50me2 18.36°+0.33 | 15.09°+0.31 97.78+3.85 20.73%+0.65 1.37#+0.01
60me4 19.469+0.43 | 16.14%+0.44 | 97.78+3.85 21.795+0.90 1.35%x0.02
70meb 18.87%x0.30 | 15.51«9+0.32 | 95.55+3.85 21.10%x0.74 1.36°+0.02

fAewither, I I @1 gig
IR Uy d@l & STIANT W 75
3R 125% Hd R fHdad sFc &
FATILA & THTa BT eid
@ forg, fAesmiher (6.37 + 0.30 ITH)
oI TRl Aeferdl W 60 faml @
JMER YR faT 1T | 7.5%
forfoga TAUmR MER (276.56 +
5.07) W Yeil Aoforal # aur #
Sl B0 A A Afd gig
(%) <Y TS, STafd 12.5%
JAfHgd TATHR JMMER (170.64
+7.12) W Yol Aoferdl § e HH
o g (%) < TS | aRomHET
A uar =ern f& A = |
GARY® Bfoaa THUHH Bl 12.5%
qe e far S Aadr 7, STafd
P TAUHR! Bl 7.5% dH A

3 5

Ratios

SGR FCR
Growth and Nutrient Utilization

m Control = SFC7.5% m SFC12.5%

= FSFC 7.5%

o S |adr 2| fhfdaq vaumd
% 9¢ Y FHGEE WR B 5
e (et /100 ™ Sroad)
IR TS (SIHdl WR%) H
HHIT 641.52+39.57 3R 16.27+0.44
3 207.01+18.99 3R 12.69+0.59 TH

B HH B AT S Fhar 2
<ld TSR T &

JAMER H =l AlooN
Tl oITdl Uil &
GHIIE BT U9

g & fear §, e 3mER
@mETH) th it WdE 9d &
®U H I IR SIS

gRumH f&aT 8T 8 | 398 F ®Had
I WA A 2 § 9fcd Ig

PER

FSFC 12.5%

Frewfirer # Fed iR ffad oMl 9 Tell & TR $T TR, THHRR 3R figeR W 7@
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fofre, faerfdm ok @fast &
FIE T | SMEYH BT AT ST
IR ATl Bl AER IMITIHARAN
A BT At @I &, S g9 gaar
B ¥ 9 Hid & dbfous Tesh
% w4 H UPh AWIId Ad g9l 7 |
39 g & Raelmp, <R i
(@ FrrsrT) & emerR # fherdta
TR & ®Y H =i Aoy
FelTs (1Y) dTai 3MER &
yHTal @I S @ forv 45— faxig
JMER TNIEToT e 17 o | figsIvs
AER & A= wRt & A1 ur=g
RIS JER IR fhy 19
(CrgaE® 380 UMW Hfy fHuT
IR ersAfafes 100 I Wl
o) STt & uRe arat (IR
YRIRG R 04 + 0.02 UTH & A1)
P YAD H 30 URE oTdl B X
100 o). &THAT ATl BIgaRTIN
yaferd wiRed (THIARW) & H
HUE a1 T o1, S R ARE A
Agfed fToreT (Feme) ¥ =@
Rerd &1, S8l 9P MER BT A
A B Raerar T o | HifST
TS @ 3fd H, divauws Raeme
Y |/ 3R AT (divdywo) &
99 e & vee # 315 Agage

121
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Graphical representing the effects of immunomodulators on P. vannamei
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Details of animal and water samples collected from four district of Tamil Nadu and Andhra
pradesh and number of bacterial isolates recovered during Apr - Dec 2024

Antimicrobials and their susceptibility testing results for recovered bacteral isolates
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HRSTEM image of herbal nanoparticles

fasereror fram o SR it AEt
P REdTed g 3 udr
e fa RycfmRe sgeafr it

H EHP AU B faog v
0.02% 3R AN 3AWF AT F VP
TUSIedee & ®Y # grI 47|
39 Riferr § EHP 3R 0. a=m
MArel SifaRieo—ufdeafeT
ey (PPE) IR fobar
eI W e Solt WRERE g
TR g8 |

C \ N \ \
sxtlgcl~ldeTdIXHIX]
5\ ooy @373 (EHP)

rfraia A1&T EHP

cural Tl 93[ HG?JIEBH

EHP (SWIZCI=fIeravgIRT 8Uct
977g) ST AsrEaRfSTT dfg®
=i el By & forg va

137

HEayof WeRT 2| EHP
gUeifspufed ArshraIRfSaia
(HPM) T &7 IR Toic & | EHP
BT 3MHR =T / fadr Haa
IR Whe Ao RISM (WFS) |
ST 91T AT & | BIeAlfh, EHP
& Race frfecar iR SR )
e 98 Wiftd &1 Bl & #,
T EHP & SUER & oIt U W
f® dier—amenRa ffexi ‘ciBA
EHP cura I’ faefd f&ar g1 I8
UIEY AR AR AT Heedl qra
B UH Ao 7, R EHP @l
BT BB BY HY o1 3R T &
yfcrer iR fdewr # gur fa |
SAIE FT AT, MY T<w,

H 169.5 BICIR ® 74 Wal H &7
Houidhe T TTar ¥

&3 H&Id H, ‘CIBAEHP Cura I
T W qRIE WAl § EHP IS Bl

Afierrg, offy e, Uorre, uf¥es et iR I[oRI & ST HerSl # CIBAEHP Cura | &7 &1 Fedia,

n — M B AT |

SEIEESICETIES

BB HH HR AT 3R IMER AT
(96% TdY), STARSHAAT (90% W),
fa®T (80% wdi) H IR uram AT
qAT Ahe "o R (75% @ar)
IR et e Rrg™ (70% Tal) &l
fraftya fear () | g9 erarmar



>

Crgh

ICAR-CIBA | affes uferre= 2024

‘CIBAEHP Cura I’ us EHP IS &l
ASHA Ao A 21 (ST 17—26)
A geTaR 31 (28—32) HR o 3k
id e fawrT &1 0.09 U™
(ST 0.02 — 0.14) & FTHR 0.33
M (0.14 —0.42) TR &7 | URMAS
anfdre fageryor § g 4T
Jaare | fRIE0T arel gIfad drerra
BI oIl # SuAIRG aqreral &
IO BT 2.8 AT (ST 1.1 — 3.8)
Fa1 e |

UNIHIIT i1 HId
o H Ter TV TR
AN (1S Do RBv)
B GG DI DRI

#IS STl & U &t H awo
RS e (100—150 )
qoferl § 5-10% e T &
ol @ T8, oI el # e,
&I, Tl BT 3T AR =
BT &ROT WA & | ATID Sird A
UdT gal & IR 7ol B gad
H H YOI AR G Th
gr—RIfea Tfcrelie Siary
T T3, fSIa a1 H 16S rRNA
ATHAV R G BT 5 AR
T VT (KF413415) 4 98% HTICT
UTE TS | IE AT GaAT I, S
STefrg Sidl # wftad, sreR Rie
IR AMf2d g SR BT HROT I

138

NEIERSICETIRE

H BICHAIRTT SHAAC
BT YA AR g

T Il A (T
Scfran) uome Feferl @1 7y
AR ¥ Bl & SR gs, o9
AIA 20 ¥ 25°C & 919 oI, U
Siter # arfl 71 | TR el |
IRR R HAE, TAhS! 3R
el 3ifd ok SR # o
BT WSS &4 A o |
MU CRIEREISN U ECE RG]
UdT TS b IR B 38T SgAR
&3 W IR gals, cgar
suififerm o Riharaxor, va
SEAR SUIRNRA B IHH! 3R
fEreetl ¥ gravl, 3R Hemrimhin ol
YHATHRUT T | Tl H iy

HOHHBIh S THAHRYT, FJelrHT
IR SHATT] HIRTHRI B SUAT <E
T | apd # formrargfes S,

I A BT Hheld, TR,
TGl BIRIBIAT BT RiThTe T
3R AT IR AT | IFA, [
IR WA | BICIICIRIH SHYC]
@ WY # YgT I NS Siar]
JMgAIeied @ fafre

SRR UlelidaxTgs SiF (HdivH)
F AR R YRR gRT gfic &
TS, A1 €1 16SIDNA JJHA B

% forg ST ST B, AerT et
P H Aecaqul SIRaH UST FRAT & |

TG Sl
CRIGRSUESIIEL)

|Hepfaa gRRETE e # wed Al 3R @ ERT & T, 3. — W gl Aelfded MfeTH U= QRN aRIA

e 9 Al sl gftc @Y TS |
CRrrs He, ocw

PEPINGY H HY Bl

DIRYT &9 dlel HHY

RO T

STeli Py g & Rt are
R 4RI & dCrg drerral AR @R
STetra fUSRT yonferdl # amud wu
Y T ST € | T, g Wl
faremmo] &R el HRST ¥ BF
aret T HrHT AT BN B |
3 2023 AR fadaR 2024 & 4=
30 HI W, fUSRT ure sargal
3R T &9 9§ |/ 2,000 TSN
CaRb R CINEINIIEC I I
TR el # wRond fiferees
(freaRaT gRew),
SERESEE ARG FCISIERE
3MRYATEH), STEHITSAT THUY,
AT [ dod (FSweideTH
IoTIf), 3R uRefidT s R
(emifera wnfa) enfiet o | s D
IfaRh, 3r=ITd BN aTel Bs HHA
TSt fy 7Y iR SFBI AN B Sifd
Tl B 2| T 4, . 3RIH 3R
T, AT gel H g Tl |
I ¥, Rrad A=&1fie goema & 7
A 10 f&Al & iR TR ArYfE S
G T (90—100%) TSl BT T,
fRy wu | @R U @ gorfert
H §s e 3IR oral ==or gwifad
8| mferd gaund gRrmg e
P IS ST | TET Ureld yonferan
# wqH e IR YR S arelt
URSIG] SRR o7 | BTeif,

QR U B AE] TaTE I S




ICAR-CIBA | wiffe ufere= 2024

139

TR 9Tl TAfth AT TR AT

Kidney

Spleen

Liver

R ST At A & HAdbds~e Tl & qI8hUTh

AIHAT Seole=II B0 I HH &
g of), S |deror fpy v wdt #
TEh Ipiad FRIF0 SU™ & w

H B PRAT T BT AT | SHD
G, greaifstred ok frd @
(fSeracTm Taddl) & BRI B
qrel HHHT &I T8 A oTd By
T &Y 31afy g eR—eR gear
<@ T

RS e

(c1e¥T DopRHY) |
vAeISAag
37IoIcH HhHT B
gATdT B B forw

3OATE TS
SUIR Ot

SEIEESICETIES

UIAEISTTH Sieied Fga] IR
WRT STl 78ferdl &7 Udh 3ff-ard
WSS URoidl 8, S A
ZaRal, fIoRt &k wdl # Agcayget
g T BT HROT G 2 |
NERISEPEIC AR CICIREER)
Surg arft f e wRor § §

T. 3fIeieH & fdog gl o,
S g 3R faerfd = A (10



Nl © cﬁ@% :

Crgh

ICAR-CIBA | affes uferre= 2024

140

NEIERSICETIRE

BIERFEIRTH ST B fory e dwger dieiianTgs ofiF (@dew) (@10 d9) & SRR Scare &1
TR ST Selag BRI |

Tt AN AT F gUS fHy T wreREIR SRS B Brsarr)

et / efeR) aret Wi urr |
RS e (<10 TTHx2; 28 f&
AfedATd; 30%) FBferdl W cuso,
(0.15 fiyefium /efex) & U=ondr
faRIe gl o1 Hedi o T |
ol & WRe Y TR Ao
! T iR T o ufhars.
o @ dofia wefodl & ey
M & foy A 38T IUER 0.15
fAreium™ / eifer cuso, (FRAR &)
ofT, RTH 869 JRoNAdT &% o,
gTeilfh, TR @1 GId AR Jae
iRl AES] NS & MR W)
=1 &1 el 2 |

qRIRS T HhIRTd

& faog fAfher &7
SIHTHIOT & foru a9
IR IRIRT hiods
OIS &l &h BRI dTd

A-HATSTd G aTed
&1 faera

URRITE e & ol TRR
T IR AR (NNV) &

PRUT B Il IR T IR
(VNN) & 991fad g1 € | @rat 3k
fPeRl @1 uferfera &= & forg,

fqeT SMava® B | $‘<‘|Ir?'N, FefHI.

FRRTES B (TR SR

IR BT <far T 3R §

AT el

SSMINY VFElse! o ged are
# NNV & dftgs 9IS SfiF @l
JAfeafh &1 srega= fdhar T |

A YEreet wH cc—125 @l
AHASTH RAS, pChlamy—4 g<h



Wl o aEZw,
T >e Wi

Crgh

[CAR-CIBA | anfifes uferre= 2024 NEIERSIERCIE

U] DS WS SiF & ref
T I8 TR 3R Sode IR
fafe=il gRT wuiaRd fHam T |
TIATHS AT IR fAdsfid 89

qrell DIl BT SU—dqei fhar

T 3R BIAT GRAIRIR gRT ST
Sitg @1 T | IRfeR g1 Rk
TEarifed afeREN Sie @t Hispee
PT S BT TS | A wolidi Riferces (reidRae sRei—gm shifad siwent) ok B. STy (e
JRereH) TRETE e # 9 & R a9 §
a b C

crsaifsfre yonforlt Tmrs e & MR e HHHer &1 RO a9 €, A, T SRalsHs, B. IS §Y fadiiad ed & arf wfad fird g, ¢ TR w5
9 warfaa fre

a1 QRRITS AR & TSl H SACTSaAlTR™ SO B AT

rFTd FRUT A TRRE W @ 9 )| b, et &R & A ga oRmErE War; @ 3R T el R H g8 & MER B DahYh INR IR fhved
qrIere W AIFRRTT; U, ¥ iR 9. fhved argele W AIPRRTT fafi=T faer sraxernd, e 9k — 20 um



IO, Ty,

Crgh

ICAR-CIBA | affes uferre= 2024

i

NECIRCIBRCAINED

Hae # CHI 3R

TRINTRITET H U] BIRIBRI Bl
P BRI & O I8 iR &
e, A wY A Wer, B4
YT 3R ST BT SUIRT SR+ arel
fe, SH Al & T UIvoT Heel
BT ¥ | Hafid gRRmrs e w1
% IWET B I A AU
PIfBIeT B wfe BIR¥ET dae=
DI ATIAT BT 5 | BIRTBT XET BT
RO AriA fHar 1 <@ 7 &R I8
78 AT & ugd g © | fafe
AN R wrafeae faar T
fafdr= 71t o) g sitRies
| 1 (CO1) S BT 30D
Feror o frar T iR gfie @
s o fAefia Arawel sifrer
T YRS WA, ocd DHedRBR
Bl oft | el ST var #
fafi=r w1t W) A iR
WIS (MyoD) STFT @ faram ram |
faaRya e var # fafi=r At
R ARG FuRer 9 (MyoD)
S @1 3wt gs, foaw I8
g g3 o5 fasfaa ST yar §
Arrere fafdre Ara) @t Rer
e € | AR faved &
e 9= by MY 2| favies AmH

120 -
100

142

@ 1T IRV W, ARIEIRE A1,
g 3R ARIGIsised H faufad
& Y|

STl Ug] ey

THIRT

T Sy Hraf 7 e TR
I T B H R, g qrel
PRDI H A TP & | U 'R TR
STl gggRll & w@Red &1 Refd &7
e, A & SIREA 3R /A
B dTel JHAM B FH B Bq
YT Y IOAdT @I graRfierr §
GUR M BT Holl & | Sg GRETT Bl
BT B 3R WT & U B
qIb Pl ATHAT TG PR 5
T ghn fasfyd @ 78 2, R
fafder Srefrar sonferat # wrdt wdferm
MR Rerar gfifaa anf|

TS BT TATF AR BH DI
HUBYT BT BT WdYH, STl Ard
yaE e SRT 99 fAdaR
THh Seird U] R G AR
PRI & O T TR B SReH
BT BH B AR B WRY R
FDhIRTHD YHTT STefH ﬁﬂ?‘c{ hXdl
2| ey aHen & AR W,
<9 # fafr = A urere uiRRer,
@ yonferdl & forg 75 Heeaqol
faeToamal & 1T Ud WeHTEell arar
TR foar ar 81 39 faervaei &1
faff=1 9l & i |AgEIdd fhar
T 7, o efdd Ahde i
DI AF] T Yh{d Ml Bl

80
60 -
40
20

% Cumulative Mortality

Control

FW+V.C

—FW

1D 2D 3D 4D 5D 6D 7D 8D 9D 10D
Days post treatment

faerfim 1 aret #1385, cuso, (0.15 Fefum™ Uiy efier, S vawdIoR) 3R cuso, (0.15 e ufd
TIeR — RO M) @ 91T 9IS Sl | SUAIRd THIRATSHad Heied ¥ Ahiid uRmars deN (ofcd

DeHNGR) P Al 9 R F1 ufoRid 10 A7 T

NEIERSICETIRE

R Sodi OR wiel w) wufdaRa
TS YTETSS! A AR 125

FaRerd Jeaiea ¥ f&ar & fafkne
Wzﬁ Ygdld hXAl 3ﬁ? ShE
THTET BRAT 2 |

STl By | T

® HROT S BT

HTAYITe ST (ELDA)
AR SAGY & | el wig

AT & PRI B dTel Bl ATTH

JHA DI T TG T ArSA

BHad ELDA fafad feeam mam o |
Th-TT T ekl 3R ATver

639 URIST TR URMNTE e Arve
PIRNGT Hae



&

W o
N4 3!6)‘5 e ( ] 43

Crgh

ICAR-CIBA | wiffe ufere= 2024

1

SIIRgH guTd @I Uga 2 ELDA AP & IR I BT 31T st

Hied ¥ HAY: WihRed hica” 248 fafera smR#T SfeR 819 &1
Aied IR AccHIAIe AlRe SITHT ST AT o, Sl ATy

RIS BT ISUART AT 7| IRA | STABY ST od BT 14.95%

SEIEESICETIES

21 T 9R F JgI AFTEHGATAI
H ITE B (23.90%), IFTRIET
a1l W I (50.31%) 3R IUAR
(17.26%) =mMfoet o |



@y,

) \9( 144

Crgh

ICAR-CIBA | arffes uferre=s 2024

L




ICAR-CIBA | arfi sfvver 2024




§ €3 146

= Crah

ICAR-CIBA | affes uferre= 2024

SEIRIEARIRRIEN

STefter pfg & folv
areit=r srgoftr
a1 &1 Jar vd
ST ter faiyans

Sfcerel qot & WR Yuid,
foram™l BT ST UTee &7 U STaviR
R bR & | OOt BRATT SR
ISTRAT & &1 H Ul iR Yae
g3l & IR H SHbRI Ubdl B
% foTg URIeToT YeATgel & AT Ud
wderor far &R oot ud war
% TAl BT fageryor fmar T | ST
P AU 7 3R 18 ppmiﬁ'sﬁﬂ
ofl | {1 &RIJT (CacO, & wI H

60
50
40
30

20

No. of samples (%)

251-350
351-500

Salinity (ppt) Total alkalinity as

CaCO03 (ppm)

Water Parameters

SfTereliy g &3 & STy "GSt # A=

70

No. of samples (%)

Organic carbon (%)

Potassium (ppm)

Soil parameters

siqdei sicterei dravfia &3 # ga1 Adet # frear

Potassium (ppm)

ppm) TSR # 185 31X 565 &
49, ok BRI v oI H 240
IR 485 @ I off, oA+ 50% A
31fd T 250-350 & 1 B o |
& AT F URRRW B i
3R ST 50% AT # Mg:Ca
U rgderad o (fors 1) | T
H PP BT B AT 0.05 AR
02% @ 99 off | AMRI:, HaT
Hfogram &) A= FIR™E B A
| Ifrd a1 SHD a_TER oY, eI
50% ¥ 3fedH T 20—40

e / foeur ureflRrms iR
500—1000 fRrefuma / foruT bfeeraw
P A H g (== 2) |

200 - 400

300 - 600

400 - 600
600 - 1000

Calcium (ppm) Magnesium

ppm)

Calcium (ppm) Magnesium (ppm)
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fafi=t amyg ot @

ST YTl dTefTdi <l
HaT Ud STefld I[ora
3R Tl

TR fTel & g g
H ST SH & ST UTerd
ATATEl BT Ha&T Td STelid I[orasdt
3R IeuTed AUGS! & AR @Y

TE | ASHT—3TCHT S & qreral H
7eT & dvd sk R areredr @ fafit g @t & areral § LT wer & IR BIERE BT (a) R ST TELS GEA (b)

Al # PIS AgagUl R LT o |

R ATATE] H BIETS Bla- ARl

3R IUAE ARSI BT TR HH 8000| 24

T TR 3R U 3y @ SR

a7 & UNd dadl & R H I g8 F

(st 3) | <10, 10—20 3R > 20 ATA el | 2

> Qe ¥ WE B W W IR | 5 el [ s

T EERST & NI 9% dEfE | 2 I =

BIET B T 37, 34 3N 320 991 | ésooo ‘\QY\S T —16%

qTelTd BT SH g I 3T Sared 2 §:Q§E NN ”%

R BT ST el (B 4) | s B NN NN NN o

afr% g 0.22, 020 3R 0.19 IH \\\Q N\ NN NN\
NN Nk N

& 9 = o oiR gt I §\§\§\$ E§\§\§ NN

HHI: <10, 10—20 3R > 20 AT %\% :§ § §§§\‘$

@ drerdl ¥ 6.2, 5.9 3R 56 &/ 2000 NN NN NN

%W EF\) Eﬁa aﬁ a% Tlg ?ﬁl . Ageofts;);?)rfgs(Years) o

3f|.] ;{éﬁ;ﬁ ﬁ[ NE . Ef'[))[ fafee=t amg ot & aremal # T AT ok Jeure IRTeR
gl UR Tl hl
3G I BT U4Td

[T P FeAT W A B Y
BT YA BT ATHeT B @ foly,
ANTYfE=H, Ugdies AR TeaR el
& BN RN H STT—3TeT MY
(<5, 5—10, 11—15, 16—20 3R > 20
Tu) & dremEl | WIS ST Uad
T T 27| 5 Y | PH YR
qTTal B g1 H YR arerar 3
T B AT AfE uE TS (R
5) | ARTUfEH, UgdIes 3R AedR
TRl A PHHY R aredl (> 20
qY) & T 50, 60 3HR 67%
qTeTd R <5 ¥ YR 20, 40 3IR
33% AT IR o | AT GEl
¥ ArTIfEE A T @) T B m Nagapattinam ®Pattukottai = Nellore
off | AFTUfETH iR UgdIgs TRl
# v 7l RIS (WFS) U@ 38 el PR qTeTT B Y TG B T B TS W AT

Percent of desease infected ponds

<5 5t010 11to1l5 16t020 >20
Age of the pond (Years)
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IR 2 SR ek e § 9ne
gl U T dERT © |

M 3R ATSeTSe
P IHT W ATRNI
JFIRAT WY BT U9

WR el (TaurdT : 7 ppt 3R pH
8) § dal AT ATgLIo (TAN)
3R SIS AREIOA &I HH
BT H T ST ATHBRI
JFARTT RpmeaiRam vomfer
SDKRC—13, Sildaiall sHfefbad

SDKRC—17 3R 3 /2024 SDNOB—1
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AT smgEeed FREE @ g

el Y gfarv]

TR B el BT A HH BN

# AISg8e—N & WR Bl Scald-
wY ¥ HH DR U (p< 0.05), 3R
TAN @ AT H BIs Scel@ I HHI
TE <& TE (R 6) | U I
YRIeTUT H, WR et (AG0TT 5 ppt
3R pH 7.8) H TAN 3R ATSEIET—N
Pl HH P D oy TFEIRAT B
faf=1 HaIoET (T1 = SDKRC—13
3R SDKRC—17; T2 = SDKRC—13
3R SDNOB—1; T3 = SDKRC—17
3R SDNOB—1; T4 = SDKRC—13,
SDKRC—17 3fR SDNOB—1 T
HATSH) BT IUINT AT 17| I8
ET T B T1 @R T2 STER 9,
R B AT H ABEEES—N B

dahd &, rad 71 ¥ fds w
<@ 8 (form 7) | fasl o SuER
H TAN H BIS Scold-Ig HH Tl
T TS |

ST 3R J&T H Bl
BT YHTI—ITADHHT]
(BreifSuse)

el dI I Jasl (@,
Tg, Thsl) TR UROIdl FHHT Bl
frafyd & & foy ¥ SR
@ forg widferd &1 SuAnT fdhar
ST 2 | faff=t srgoran ok driom

7777

N N

25

N

Nitrite -N (ppm)

0.5

DI IMESHTRAT B A1 Bl TS |
5
45
.
35
’g 3
2
15
1
os |z
, Y

Z.D.SDKRC-17  Sphingobacterium  3/2024 NOB- 1

Control

[ETAN @ Nitrite-N

TAN 3R A1EgTEe—N & prad 1R @R SiaTo] gerason &1 gara
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& T8d ol § BT & 3dshav
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o7 | TR gerall d Brfer &

TR g (R 8 U) 5 H Iqurd
(0.5 W) 3R Sz qIvar (9) W)
ol 3 3rashavT gorta, fowa+ sirad

o, dadr iR BrerdRas By

33.5 ffl Afeaas, 57,000 oTad
IR 12 €< 25 e & W | &
Y1 H 051 e BT eTH—aIs®

e pH5  sempH 7 ss——pH 9

Days

T (@) ST divd, Saurn iR (@) qaT 91 @ AT i Bl SahHv

SaATfer~d vl & AHHI Pl
s & oY, 993 qFe 8IR
=1 91 # 100 UNdgA qF B
gfg & 75 R W W & IRE
&5 &HAT Bl 99T g1 AT | AT
P ERM, YA 3MR UGBTI Bl
e 30 9 36 ol Afeqas iR
3,156 ¥ 121,300 oI (3T 36,973
dqd) @ 419 BT | UBIT Aty
A 12 2 13 fade ot forfaas
PIHCUTE! AT WagHel (LC-MS/
MS) BT SUANT TR THI—THI
TR ATRATIS 37l T MM
far | 3ffeel & TH o]
Ateet # wfAe fohar Tar &R
PRI ARRCS PISIch gV
(CAKE) WTdedaR BT SYANT o
AT BT fageryor fmar ar | Wiy
ERICCAC KN ECRTIR A I CE
R AR a9 o, e gTh—aTsh
8.62 a1 ofi, Safd TMe eilell Jar
H U8 <X 10.3 3T o1 | 39hT BROT
Rl 7a1 # AISE Iw FED
yeref iR Sy Afhar eofds
sfafwarg off (o= 9) | A uRom
H—3hH T & 1T A% 3BT
TRE Hel N4 & |

———0.5 ppt @15 ppt =25 ppt

FAHHOT Bl JoAT PR FHI, T

R §9aC dTell JaT # ol | o,
o sMe Xa ga1 (R 8 d1) @
o # 1.5 3T BT STH—gH oI |
3FaspHT B TRRAedr 1 qaT 3R

STl QT H YW H Uffshar &l

arer e |

Formalin concenzation (ppm)

STell P qRIiaR]

ON O\

gal H Sfarforfa
3l hl 3dhHU
Sfaarfera avd (0X0) TH
[EERIRIERVSIEIDIIE AR v K Eal
AqH HI W STelid By H
SiaTY] HepHoT & fues & forg

START b S 21 gar |

—e—Clay —e— Loamy sand
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Oxolinic acid (ppm)
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T & TSI & Ted a1 ¥ Sifeiferln s BT SasmH
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4500
4000
3500
3000
2500
2000
1500
1000

500

No. of Cells

PPM

SaTe (FART ARAT) BIRIBRN @ gig TR gfg IThdT BT Bl IR

HIUdle iR Sard
TR DI DI
fqurehar 3R
TR R

FAMDADIA (FFC) STefla Sy
H |99 AUdH wY H TG VSR,
oo garstt # 9 & 2|
IWHICIIR FTelld arIeRvl H FFC
B AT Higdl R IR—aAferd
Sdl TR g6 Y9Td BT fHeiRor e
@ forg, 0, 2, 4, 8, 16 3R 32
YI9ITq @1 GRIb UR FFC T
PIUUSH, YUrATSTAS HSIIi,
IR Fgs! 2NaTe, FARAT AT B
gfg, AR AT, TBIRT HelTdh
3IR AT R Y|Td BT AIAT
o 1T | FFC (2—32 dIdiyH)
® ISP H AN P 96 ©T AT,
A 74T (R 10) @1 glg Hadr
T AT FARIhe ATAT H o
P afTs | A sifaior

oTIferd, uRATITSS [SARICT]
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2

8

..I|
4

.|||
16

Treaments

mmmm Oh (cells/ml) mmm 24h (cells/m|) mmmm 48h (cells/ml)

mmm 72h (cells/ml) mmmm 96h (cells/ml) T-C

IR TEETOR™IE &1 R 16 UrdgA
Td g 3R v 32 difigw o
doll | B4 83T | 32 UIIUH FFC
R, Helerifessgs 3R beau
P Gfepadr F ScorgHd Bl &)
T3 | foeest I uar ger f5 4—16
YrdgH IR g Hus (96 ©T) GRIEM
ofT, 3R UITERT BT JHAM UgAN
a1 STl Y % 10—15 fyeima /
foreiumd 7B & INIRS ¥R &
IS TS GRIH B RIBIRE B
ST R

STl HIUGSl &
A9+ & foru Menfire
STel €19 (buoy)

YIg=, qruHE, gierd ifaRireT
(€M) IR vigaT & FRAR 7Y &
oI &9 AT atel arforiue SRt
¥ gh faeiid dieiergy dfex afg
ST oI FAifes ATAT AT AT T
THE BT BIedR U ORI & forg
T®H IR fIga=g et o | SRl
BT drere | Harer T, Rbellsie
forar T SiR wRiTeTen Rerfort
H g weror faar | Rbetsie

(@) SATENfTE Ts TR R ITHT BoAlgeH (@) Wyd, SRIT R VS WR & A1 FIfEd vaardiy

32
PPM PPM PPM PPM PPM

el Y gfarv]

35

25

1.5

Total chlorophyll (mg/l)

0.5

Rabellsie & @8 WAl & d1av@
AT 91 I | UeeE | a8
IR $ed TeeAI dTel drelid &
g H R B ST B AT S
AT VR & Al gTal &
PR B FHl © | 39 I DI 8A
A B fory, faoy wu & feomgH
fpu v sfenfie deR R
ergef BRI wmEl g, o
gl WRIT Y AARI ¥ 31fSh wEd
g 3R s Tigerad @t
yRRefET § orf B § e B,
fROR @ifersd R @ forg
RIS Y| 39 ARl BT D
faferl & srgaR dfersie far war
(Fra 11 ), 3R T Ffe gaEr
97 (o 11 @) # IR 98 W
TS fhar T &R oA | SHa
Teud IR fasava=aar & forg
HeAid far S 3@ 2 |

STl HIUGS] Bl

aqrdfadd 99T AR
& foIQ 10T Aisa

RS—485 / Modbus 3TScYc

Ryer arel 3irenfire IRl @1

STl AIUG Sl &l fRAR AR @R
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T Stefi By fasamt @1 srerd
T & foTT 10T SUHRUIT A ST

AT AT | ST BT d1ex 91 I CSV
Bie B § SISl dR 3R
MQTT gftearor (o 12) & wream
J FIISIE 1P AR H HUET B
3 o SudRr 3R anfdheder

ST T o | BN URSpa Sel
BT Red &1 qear 4 guR & oy
IR F dferse foar oar =1 fr

RN STt a1 o7 B Aol
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T BT SUANT 915 H Sel faveryor
3R ST yaiga g & oy
far 1 Aoar 2| fearr ot
H-fafdre iR @fterd e
e & forg Hiaga wiF amenRa
AcTEdR ToTTell fadpfid &7 T3 oY |
SYEIS UtAHe Bl AT8d STell
IR A wuEst (R 13) I
uga & fo fSamsa faar =
ofT | fpamt @l arere <4 & forg

el SR A AEel 9@ uga @ fory Ugiss—emRa argd S

STell P qRIiaR]

ATT—<IgH MIRT Tsiss
vfteaee fasfaa favar ar o

STl iy drelre bl
UG — loT 3meTiRd
TRY WEYH UUTTel!

& g W fAaRia e el

qoreRT IR womrelt (R 14),
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UG STeid JOrET FIRTT gorrett

qrerg # fAfi= ol W STel
TOTERIT AT, S IgE, S,
SAGOTT 3R TATIHIE BT deblel MR
PRI AR Rl B @R Sar
P 10T & AT A 9y wU o
e Ararget V0 # Y& B
@ forg sermiaRa et 8, o
STl fhaml BT doer @7 T 3R
3T e BT b & forg
A STARTHS HRATE I H
Aeg fHerdl € | HoTell &1 Jel.
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T weeh R Aty &= &1
TG & | A—goldsls Yomell & forg

el Y gfarv]

I golagre @ 99 faqaiaR °
faf=1 pH ATGT & fow I & AT

g HR AfSel BRetgl AeIaR
BT SYIANT HND 17 TIT 247 3R
GRAPHTEC 2D Teled§ e wifex
(Fig.15a) & ST oTeilel
Uiefigerselid e (PET) e
A IO T AT | Hfad golagis Uh
TSN (Fig.15b) & ATTH |
PalmSens | @E\' J | yATEDI

BT, fazag-Nadr 3R garaeierdn

G ae B forg aRTE )

UTHIF RIET BT PET FgC W
BRIRA 3R Wed THl gelagls W

AM® AR | AT BRD BOR
e 3R HeAI T T |

Ehi—Ygfad w@as

g R BT fadrd
it Rl B ey,

ST 3R ANTd & BRI,

AEaYUl STl AIUGS] ®I Ao @

TR AT 3R fR 16 T & foru
60°C TR Tl fmar am | AR @
ISTEEHAl Bl Wi & oy 5-12
pH ST ™ pH faer= & fafa=
Al § W fhy U (R 15c) |
TG YANT 20 I 1000 HHS B
3gfY & 1T bs IR fhar AT iR
T3 ReRr fava ¥ o & @ forg
60 WbS BT AHY AJd(Id bl
TAT | ATHH—IMEMRT goiders 3R

aRRgpar s (T 16) |

T eITg A—aTeTRd
g W9R &7 a6y

giferanfemga—amenRa
AR BT STIRT dRd W
fivg IR o™ © dafeas axid!
DI @IS B T5 AP TTHIA—
JTERT Bh—gfad goidgrs o
faf=1 divg <R ® 979 & favg
gFar § eRRgdwar R |
iferanfelis (PANI) UTSSY &I
JfRNSfea dreimRTgoeH fafer
ERT YARTee H Geeifya foar
T AT | 5 AT PANI UTSER &1
TP Pra(-dh (AT, STsfhensd
WHAMAES (DMF) # ETelT 13T o7 |
PANI RITEl BT Udh BT I,
N—THerTsef—2—uTsRIfere™ (NMP) H
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Tl AT o | gof §U PANI UTSSY
3R el g5 PANI RITE! &l
s Fda wH-—gfed
goldeIe W SU—hRe fhar 1T
3R FR & qAIH W 120 fiee
TP GEMT AT | PANI TSR 3R
RIE M1 BT ARTs wH—gfad
goldele W pH—RTT 9 & ®u
H ST fam T PANI—3TTemRa
pH TR 7 UTHI—3METRT IR B
dor T # d8cR IRgbdr wal¥ @ |

STerarg gRad &
HRU] GRT STl P &
SIRGH BT 3Mhel

T w9 @R el P H
o g et (n = 51) @1 IPCC
% AR5 & AR STefdry RacH
@ Sifgd & oy qedie fbar
o7 | TAMT HAhdDl B IJMMER W
1t @1 affepa far T
TFHUOR @ oy e 984 o1ftid
(drea), Soa, e, o QiR 9gd
% (dgen) @ d8d 3, 9, 23, 14
3R 2 f7er; Adg=referar & forg
BT qIvd, Sed, 7eE, e ek
dIver & d8d 3, 17, 15, 12 3IR 4;
Ve @@ & forw swaen g,
Iz, AegH, 7 &R divd & dgd
2, 15, 17, 14 3R 2; 3R wo™r &
T & forg, 36 el 7 21fdaw
fcrare Rerfanr ged €, 9 = #ezm
w0 ¥ gfadd, 3R 6 7 BIs @
& <uiar (o 18) | SiRaw &
TOET SIRIA (20%), HETAT (40%),
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STell P qRIiaR]

(@) e BifET ugfe & weaw A goagTs @ aTeR SR S, (@) Afkd gedErs Bl TSTex & e
PalmSens & SITST T (1) YIgd ¥R Rgy &7 doflges

YHF—ERT AR & a1 fAafa~ pH A4l & fou w97 & favg fawa wmw

eI R (200%), 3R wfIsy

THRg Hhddl BT TgdTT B SR

% TR (20%) B AIRT FaADBIDI
BT ST R B TS oM | T
e, 2, 13, 20, 15 3R 1 el
wae: digd, ST, 7, 9 3R
diver Sifew & o | gdf ae & Ryl
aferdt e @ el @ e 4
SITeT SIRgA H o |

A YTl H SeTary
3l IR FgRerd
ATfeed e
g R el 3
@R SR 3 TFh @ S PR
H Seary SRgAl iR oWl &

PANI USSR 3R WIE MTRd W & 1l fafi=1 pH #1ai & fow w9g & favg fawg

e IVHIRTAT BT SRITISNBROT
PRA B Y, Uh @S FaRerd
Az |AHIET (SLR) @1 7T | I8
THET TP @l Rgm W

R o R 99 3ife AEw
3R THIU ST # Sfefaryg, e
3R SrJeher™ SR T A o |
gfarae ufaftedl & geM & @1,
11,723 o9 99, 3R 915 & fhoex
WML R W, HA: M AR 7@
AR B IR dfgd 65 iR 37
o ordl @Y uEEE @ TS (R
19) | WY 3 AR W Yga™ o
qrel YR a87 Jedf H ggard, 973,
T AN B A=, g@, g b
R # gfg &R =mard o | ot @l
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i

T[OTE, IS, SMER, fadrd, 0,
R T B e, Uy g
3R 3oifdeT W 9 o™l & U,
AT Urer womferai (WiefidenR,
a3 vaa—Rifeadenr),
TIATHD To 3R o fafaed.
PR, AT B ST 3R STed

O IR W T srgaer
U BT YeIRad fear 1T |

A W 3R
ATRI bl Tl
H H TR 3R
3fAh Iyl Bl
A & SR
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Gifr g JISE 6l gl
I Uz

Serary uReade | URd gledd
o1 Rerfyy iR ercafds IR aut @
JFafedl ®1 AGRT 98 Y@ | Eledd
3R AT MBI (n=38), 3R
IS NI ut 3R AT A
(h=42) & SR fRYOT ORI B
ATATRID Verai o I GLAHrS|
gredq (0.34 U™ /fed: 2.45 U™/
qE) & R fEd «FE gfg
R (ADG% T /fae) iR
raiEs gfg <) (WGR% UM/
TE) H A HHdT
(0.43 oA /f&H; 3.08 UM /A<TE)
B oI W SeelE I BU A

el Y gfarv]

(p<0.05) wHI a1 ¥ (o 20) iR
A A (0.38 I/ fa iR
2.72 U4 /AW8) B gl H 91
qut (0.32 w /e, 2.20 I /<AC
TIE) & SR ADG 3R WGR # &H!I
amsg & (frm 21) | cda & SRM
3T arg SiR TTeld @ T @l .
YA (41.5£0.27°C 3fR 34.6£0.13°C)
AT WTHBTA (35.841.31°C;
32.8+0.13°C) &I Tl # B!
JAMF (p<0.05) AT | AAAH AR
gyt iR W= g9t & SR 3fad
<frs aut HA: 161.0412.9 I
3R 26.4+3.7 AT T | ST gfg W
3 IRE HIAH B gl b g9
BT IR & g fhy oI @t
SMITIRHAT 2 |

TaIAOR, HerdT, URERIe @dwr, wfasr &1 @avr 3R 98T SiReT & R R faft Sftri & afafa Rt o1 affaxor
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R 9o R AS Tl B el BRI & forg Torgeh fasergror

Iehard o URT
NP R quT 3R
916 BT ST Ac
Uleld UX YHId

37y g<e & T # SN ared
gl ¥ e WY aut SR S
qE ATE I DI STeirg Torad IR

2.45133

\

0.4363

0.34471

ADG (g/day)

N

R

RIHEAT WAVE §NORMAL SUMMER

qiftriares ST et (TH=38) H T ofex @ Rerfd &R
T ® SRE 9. HFSE BT ADG TSNl 3R WGR

3.08583
a

NN

WGR (g/week)

JfRET AUSST TR UHTT BT AT
foar T, ST 1 9 6 fadeR 2023
% g MICHAUNG TR aIsharci!
T®IF F JHIfAT o | g1 BT 90—100
& wfer g @ Tfa T gfrd
UEARIT 3R I¥d 918 24 ©C B
AR 215 W7 qIR g8 (R 22)

2.5 4

2

154

14

0.5 4 b
AR\

0.3275 0.3856
a

ST Py ARl

o9 dretd Siewee 81 1Y (R
23) RO T STl B & &l
IR JHATT GAT | 9RY qui
AEcaqel e Uer fay, faRy
Y I U A AS UMl B JaTE @
PHIRYT el I[oTa A& Sl P
I fbam | 916 3 ugd (@1e |
1 HIE Ugdl) 3R 918 & 918 (A1
% 2 AW d18) $I ol H el

2.7228
a

2.2962
b

\|
\|
N

ADG (g/day)

WGR (g/week)

S HEAVY RAINFALL  ®INORMAL RAINFALL

qiftrieres ST et (Ti=42) # Sufdd R g SR A= aut @
Ay & IR W ARG BT ADG 3R WGR
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% gl # WG AUt
3R el &) Aigar § dH
TS |

G A |
gfaRer AUGS! H
gRIT IR THhe e
AT BT TeSAT TR IN]

Ucd § 9Sold BT 9vTd

9. "M H el IoTeT,

TfiReT ATUES! AR WSSV @Y

140

geAml § geeld W YN a9t 3R
3% Ued § 9qad & W9 Bl
|qHeH @ oy, HEF 9ui o 3R
BRI BT ST BB AT T
g T 3R STel are AT & ATy
yarg &1 A fear T G-
s 39 7 0, 50, 100, 150, 200 3R
250 oY, RImT—2: T fe=T # o,
100, 150, 200, 300 3R 400 fH;
WRINT—3: U AE § 0, 100, 150,
200, 300 3R 400 &) | RS TRART
& TP o 91, SHaRT Bl 3Rl
TSR e gRTWSSV @1 FHd
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Temperature (°C) & Wind speed (km/hr)
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Pre-Flood Extremely heavy rainfall/Flood

—@— Rainfall (mm) —@— Min Temp (°C)

—@—Max Temp (°C)

Post-Flood

—@— Wind speed (km/hr)

AT IR B YR P S UAT &S H ae—Yd, 9q¢ B IRM AR I B ggard

A woEst # aReds
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Exp 1: 1 Day
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qIfTBT 1 — BIe NeNRH B 3o & forg IRT B a1l PRb

<ifde
tia

HIh Z {HIT Pr(>|z
FREA 4.492 562.743 0.008 0.994
oy 0.019 0.004 4.343 0.000%**
frer 0.063 0.034 1.868 0.062.
ST -0.028 0.008 3410 | 0.007 ***
IRV T 0.010 0.006 1.733 0.083.
N SERE] -0.002 0.001 -1.751 0.079 .
e Sty 0.011 0.002 5780 | 0.000 ***
STER AT B T -0.001 0.001 -1.013 0.311
STER Ted -0.096 0.007 -0.007 | 0.000 ***
THAR -0.515 0.200 22565 | 0.010***
fARaR T 0.091 0.076 1.199 0.230
IS B O 0.190 0.104 1.824 0.068..
R I

N
I A AR B R 19.26 562.742 0.003 0.997
fopr @ wrerfAear
AIC 133.456
BIC 177.683
CrT -52.728
JIFUTT IRIEToT
D

o 2. — Freead werdt fram (NNM) Yy &1 SwarT ava wafr weR e |
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g9 FCR # 0.10 @1 PHI BT A
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I MR MY U H 738555.18
T [ 3R 354988.03 T [
2| o1 ST # Sew Hot @ud
uf¥em et § SIoTdt (50.45%) 3R
3y g # STl (37.21%) &
T 21 Sl 3rguTd 0.99 (af¥EH
FITeA) 31R 0.93 (31er W= i
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0.02 fUT/ M S o | g Fol
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R R o1 3t v @) IeER
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TAT AT| 50 BISe ardl i & forw
SATEH B aRAAD AN TTHT 3.
260 /T o, STafd 100 BSe &
forw ' %. 210 /fpum o | a~afa®
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1.23 3R 1.32 oI, ST HHM: 7.36
T /BIIR, 8.25 T/ TIRIR 3R
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PP 3T 3T H 3R fAfqerar o
2
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o W # fafawdr o € ek
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Shrimp Monocrop | 3usT ddat 1 | SUST Adel 2 | 3UST ddaT 3
SRR 7.36 ST/ . 8.25 <1 /%. 96 T/ .
Heheol NI (%) 1916120 2020250 2178200
Hebel 3T () 2208000 2475000 2880000
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BCR 1.15 1.23 1.32

60% B (¥) 116752 181900 280720
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P A1 AN DI MATIRT TR
SR fean |

famier 2 WRad, 2024 DI, ORI

DI | IS B 466 B I
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# ge iR Nif¥re gdReT qmal w®
AT B JMTIIHAT TR THIeT STell
T |

oI 27 SHaR), 2024 P, e
U9 & WHIaRY B RIRY H T
99 I R g dob AR
o TS, frad 250 fhaAmT  WIT
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firemither UAT AT 20 BRIS
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TS | fAemfther 91 & gear AT,
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Seabass Nursery Rearing (Cycle-I)

o 11, — a™g R g (@1 3R 1)

AR & 0 & @1 a1 ufeal
BT & 49 Sire ¥erfud feu v
o | gRIRI, fa9y wu W "Rt &
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Seabass Nursery Rearing ( Cycle-2)
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P P B BRYT USel °qh b QR
IR 30% off | BT, T o
T U AT iR S el #
SRS # 53% Tb GER Gl |
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F AUfiRe BT qeaftia Iwmel § gafhd $ B §SB—A—3MIAH (1) BT YA B dlel

g @ 9 @ # o A e e @ S SR T .
| T o g’ | aTes (Wald) ot 7
- C
AAEITg & HATIYRA o 0038 0028 200 0182
|3 C ﬁ é Ej é J I Jarfes Rerfer 0.326 0.864 0.287 0.501
STI—RTE GREAR Bl forem 0013 0027 3.689 0.059*
RTYAT
IRAR T THR 0.294 0.448 0.430 0.512
SARRCAR—HT AT F AR T T 0034 0031 2464 0.109
IEARIYRA & HITg, ST BRI
SR senEEeT T & wEN T -0.01 0.228 0.23] 0.610
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R1e ¥R (5.33) AT AT| B
wrrfie ar sy et o | srferater
IRETAmRI (60%) =1 AT 3R 7=
BIGERCCIASIECEICECINECIRIINN
ufdteror HRiceA H w7 foram e |
AT IURe | Jou affa It
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-2 log likelihood = 168.76; chi-square is 47.25;
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in the field of

TESTING

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

Signed for and on behalf of NABL
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