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Nursery rearing of Pacific
white shrimp in an indoor tank
system

Two indoor nursery trials of
Penaeus vannamei in 50-tonne
tanks at Navsari, Gujarat,
demonstrated the effectiveness
of nursery rearing. Stocking at
2,500 PL/m3 resulted in 87-100%
survival and 0.045 g mean
weight in 32 days. Extended
rearing for 50 days produced
0.25 g juveniles, highlighting the
system’s potential for healthy
seed production.

Production performance of
Pacific white shrimp in high-
density HDPE-lined ponds
Penaeus vannamei juveniles

of 0.24 g were stocked at
densities of 134 and 117
shrimp/m2 in modified HDPE
geomembrane-lined ponds,
achieving productivities of 1.89
and 2.20 kg/m?, equivalent to
18.93 and 22.0 tonnes/ha/crop,
respectively, highlighting the
high production potential of the
system.

Effects of stocking density on
gut microbiota dynamics in
Pacific white shrimp cultured
in SIPNSF system

High-density culture (380
shrimp/m3) resulted in higher
microbial turnover, greater
diversity dispersion, and
increased Vibrio abundance,
indicating reduced stability

and risk of dysbiosis. Low-
density shrimp (190 shrimp/m3)
maintained a more stable and
consistent microbial community
restructuring.

Comparative performance

of Indian white shrimp and
Pacific white shrimp in a
biofloc-based super-intensive
rearing system

A 90-day biofloc culture study
involving Penaeus vannamei and
Penaeus indicus demonstrated
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that the integrated system
combining CIBAFLOC and
periphytic substrates achieved
the highest growth, with final
weight gains of 19.56 g and
18.76 g, respectively. Improved
digestive, metabolic, antioxidant,
and immune responses
underscored its potential for
sustainable shrimp production.

Performance of tiger shrimp in
different stocking densities in

a natural feed-based precision
intensive farming system

A 142-day grow-out trial of
Penaeus monodon under semi-
floc conditions showed that
lower stocking density

(30 shrimp/m3) yielded superior
growth (38.4 g), survival (98%),
and feed efficiency (FCR 1.58),
while higher density

(100 shrimp/m?3) achieved
maximum biomass production
(788.9 kg). The results highlight
the trade-off between individual
performance and total yield in
sustainable shrimp farming.

Study on the effect of
fermented microbial
consortium in a biofloc culture
system

A 45-day feeding trial
demonstrated that microbial
consortium-fermented biofloc
significantly enhanced the
growth, survival, immunity, and
digestive gene expression of
Penaeus vannamei. Shrimp in
the fermented biofloc treatment
achieved the highest weight gain
(9.70 g) and survival (97.2%),
indicating its potential as an
effective strategy for improving
shrimp health and production
performance.

Production of iron and
selenium-enriched biofloc
using chelated minerals

A pilot study demonstrated
the feasibility of producing
iron and selenium-enriched
biofloc using selected bacterial

isolates and chelated trace
minerals. The enriched bioflocs
effectively assimilated and
retained minerals, supported
beneficial microbial and rotifer
populations, and improved
nutrient recycling, highlighting
their potential to enhance

the nutritional quality and
sustainability of biofloc-based
aquaculture systems.

Evaluation of nursery

performance of Pacific white
shrimp using a zinc-enriched
biofloc microbial consortium

A 45-day biofloc trial
demonstrated that zinc
supplementation (20 ppm ZnSO,)
significantly enhanced growth,
survival, zinc assimilation, and
antimicrobial peptide gene
expression in Penaeus vannamei
post-larvae. Zinc-fortified biofloc
increased body weight by 37%,
specific growth rate by 21%, and
reduced feed conversion ratio
by 22%, indicating improved
productivity, health, and disease
resistance.

Comparison of multi-species
culture of seabass, pearlspot,
milkfish, and shrimp in a cage-
cum-pond system

A 45-day multi-species
aquaculture trial integrating
cage-cultured seabass and
pearlspot with pond-reared
milkfish and tiger shrimp
demonstrated efficient resource
utilization and satisfactory
growth, survival, and water
quality. Milkfish effectively
utilized natural productivity,
while tiger shrimp showed

rapid growth. The integrated
cage-cum-pond system offers

a productive, sustainable, and
economically viable aquaculture
strategy.

Asian seabass trial in inland
saline areas of Punjab

A total of 1,000 hatchery-
produced seabass fingerlings

(16-40 g) were stocked initially
in RAS, earthen ponds, and
temperature-controlled
polyhouses for winter culture.
Fed with Seabass Growout”s
feed, the fish attained an ABW
of 580 g within eight months,
demonstrating the feasibility of
seabass farming in inland saline
areas.

Optimization of stocking
density for pond-based cage
culture of Asian seabass

A 180-day grow-out trial of Asian
seabass in pond-based net
cages demonstrated that lower
stocking densities

(30-40 fish/m3) achieved
significantly better growth,
survival, and production
performance than 50 fish/m3.
The study identified 40

fish/m3 as the optimal stocking
density, providing a practical and
profitable culture strategy for
community-based aquaculture
initiatives.

Seaweed diversity and
seasonal dynamics

Significant spatial and

seasonal variations in seaweed
biodiversity were observed
across 22 brackishwater sites

in Tamil Nadu, with Muttukadu
Lagoon and Kalpakkam identified
as biodiversity hotspots.

Seaweed-integrated nursery
rearing of Indian white shrimp

A 45-day co-culture trial of
Penaeus indicus with Gracilaria
seaweed significantly enhanced
shrimp growth and crude protein
content up to 63.56%. G. corticata
achieved a higher specific growth
rate of 1.4% compared to 0.97%
in G. foliifera, making it a more
effective species for improving
shrimp nursery performance
than monoculture.

Optimizing Caulerpa racemosa
density for integrated shrimp
culture



Seaweed growth declined
significantly with increasing
stocking density. A stocking
density of 1 kg/m? achieved a
higher specific growth rate of
2.47% compared to 1.16% at

2 kg/m?, indicating that lower
stocking density is optimal for
pond-based raft culture systems.

Seaweed-integrated shrimp
farming (SISF) system

Seaweed-integrated shrimp
farming (SISF) using Gracilaria
salicornia with P. vannamei in
lined ponds improved shrimp
growth, yield, and feed efficiency.
Shrimp attained a higher ABW

of 23.2 gand 9.1 t/ha yield with
an FCR of 1.36. Improved water
quality and 12 t/ha seaweed
production highlighted the
ecological and economic benefits
of the system.

Standardization of electro-
extrusion for spermatophore
collection

Electro-extrusion was
standardized as a safe,
non-lethal, and repeatable
technique for collecting
spermatophores from male
Penaeus indicus. The optimized
voltage, tailored to shrimp size,
enabled 100% spermatophore
extrusion without injury while
allowing regeneration. This
protocol enhances broodstock
management, supports repeated
collection, and improves the
efficiency of controlled breeding
and hatchery seed production.

Reproductive potential of
kuruma shrimp

A total of 186 wild Penaeus
japonicus brooders collected
from the Chennai coast exhibited
a male-biased sex ratio of 2.7:1,
with an average body weight of
35.36 g (22-49 g) in males and

70 g (43-98 g) in females.
Successful captive maturation
and spawning was achieved,

and salinity tolerance studies

revealed better growth
performance in 40 ppt salinity.

Optimized feeding protocol
for blue swimmer crab from
megalopa to first crab instar

Seven feeding protocols were
evaluated to optimize the
rearing of Portunus reticulatus
from megalopa to first crab
instar. Co-feeding strategies
outperformed single diets, with
the combination of Artemia and
formulated feed achieving the
highest survival and conversion
efficiency, making it the most
effective larval feeding protocol.

Captive breeding of orange
mud crab

Broodstock maturation and
breeding of Scylla olivacea
were successfully achieved at
the Kakdwip Research Centre
of ICAR-CIBA. Wild females
maintained under controlled
conditions in the indoor
maturation system spawned
successfully after eyestalk
ablation, producing 1-5 million
eggs per female with hatching
rates ranging from 70% to 78%.

Larval rearing of porcelain
crab

Successful hatching and initial
larval rearing of Neopetrolisthes
maculatus were achieved at

28 ppt salinity and 28 + 1°C.
Larvae developed to the Zoea Il
stage within six days. Beyond 15
days, mortality was high due to
poor feeding efficiency. Further,
optimized feeding protocols
and water quality management
are required for completing the
larval cycle.

Hideout substrates for green
mud crab nursery rearing

Five hideout substrates were
evaluated for nursery rearing
of Scylla serrata from megalopa
to crab instar. All substrates
significantly improved survival

Executive summary |—————

compared to the control by
reducing cannibalism. Broken
tiles, clam shells, and coconut
leaves were most effective, while
growth remained similar across
treatments.

loT-based automated live
feed system for crab hatchery
management

An loT-based Automated Live
Feed System was developed

for crab hatcheries to enable
precise, automated feed delivery
and real-time monitoring.

The system reduced labour
dependency, improved feeding
accuracy, and supported uniform
larval growth and survival. Its
adaptable and scalable design
enhances hatchery efficiency,
sustainability, and reliable crab
seed production.

Hormone-induced precocious
maturation in Asian seabass
broodstock

Hormone-assisted precocious
maturation of protandrous
Asian seabass broodstock
using sustained-release

GnRH analogue with
17a-methyltestosterone or
17B-estradiol successfully
induced milting and advanced
ovarian development. Six
spawning events produced
5,00,000 eggs with fertilization
and larval survival rates
comparable to those obtained
from conventional large
broodstock.

Captive maturation of Asian
seabass broodstock exclusively
fed with CIBA-formulated feed

Newly recruited Asian seabass
sub-adults were reared as
broodstock in an earthen pond.
Both males and females attained
maturity in December, marking
the first successful captive
maturation of Asian seabass
broodstock exclusively fed with
CIBA-formulated feed.
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Milkfish broodstock
continuous maturation and
seed production

Milkfish broodstock maintained
in RCC tanks and environment-
controlled RAS exhibited
continuous maturation following
monthly hormone implantation.
Six successful spawnings
produced 45,500 fry, which

were distributed to stakeholders
across Tamil Nadu, Gujarat,
Odisha, Assam, and West Bengal.

Scaling up the breeding of
mangrove red snapper for
mass seed production

Captive breeding of mangrove
red snapper (Lutjanus
argentimaculatus) was
standardized through seasonal
broodstock maturation studies
and induced breeding trials.
Gonadal development, sperm
quality, spawning performance,
fertilization, hatching, and
larval rearing protocols were
established. Successful spawning
yielded 3.51 lakh eggs with 70%
fertilization and 75% hatching
rates.

Induced breeding of captive
gold-lined seabream

Broodstock development of gold-
lined seabream, Rhabdosargus
sarba, was undertaken through
captive rearing and conditioning
of juvenile and wild brooders.
Gonadal maturation was
achieved in 80% of broodstock,
and induced breeding trials
were conducted using HCG.
Although spawning was not
achieved, reproductive readiness
was confirmed, guiding future
breeding interventions.

Broodstock collection and
gonadal maturity assessment
of the streaked spinefoot

Broodstock development of
streaked spinefoot, Siganus
javus, was strengthened through
captive rearing, reproductive
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monitoring, and hormonal
interventions. Seasonal gonadal
maturation patterns, sex ratio,
and length at first maturity were
established. LHRHa hormone
pellet implantation significantly
enhanced oocyte growth,
demonstrating its potential

for accelerating broodstock
maturation.

Closing the life cycle of
mangrove pipefish
Broodstock management and
larval rearing protocols were
standardized for the mangrove
pipefish (Ichthyocampus
carce), enabling successful
captive breeding and juvenile
production. Optimized
environmental conditions and
stage-specific feeding regimes
improved larval survival and
metamorphosis.

Captive breeding of green
puffer fish

Green puffer fish, Tetraodon
fluviatilis broodstock were
successfully acclimatized and
induced to spawn using LHRHa,
producing 50,000 - 1,20,000 eggs
per female with 72 hours latency
period. Initial larval rearing
studies using live and formulated
feeds achieved a survival rate of
20%.

Captive maturation of hilsa in
earthen ponds

More than 80% of hilsa captive
stock, including both males and
females, attained maturity in
brackishwater pond system.
Female oocyte diameters ranged
from 551 to 684 pm, while
males exhibited a sperm motility
score of 3, sperm activity of 2-3
minutes, and a density of 5.38 x
100 cells.

Rice DDGS as an alternative
protein source in shrimp feed

Rice DDGS was evaluated as a
replacement for soybean meal
in diets of Penaeus vannamei at

inclusion levels of 0, 10, 20, and
30%. No significant differences
were observed in growth
performance, health status, or
histopathological parameters,
indicating its potential as an
alternative protein source for
shrimp feed formulation.

Golden and purple sweet
potato meal as energy and
functional feed ingredients

Nutritional evaluation trials
revealed that golden and purple
sweet potato meals are rich in
available carbohydrates and
suitable as alternative energy
sources in fish diets. Replacing
33% of wheat with sweet potato
meal enhanced fish coloration,
demonstrating its potential as

a functional feed ingredient

in enhancing pigmentation in
ornamental fishes.

Optimisation of dietary
protein requirement for tiger
goby

A feeding trial evaluated diets
containing 25, 30, 35, 40 and
45% crude protein to determine
the dietary protein requirement
of tiger goby, Mugilogobius
tigrinus. Dietary protein levels
of 35-40% supported optimal
growth, providing a basis for
the development of nutritionally
balanced feeds for aquaculture
production.

Cottonseed meal inclusion

on growth-related gene
expression and gut microbiota
in whiteleg shrimp

Dietary inclusion of cottonseed
meal (CSM) influenced growth
and metabolism-related

gene expression in Penaeus
vannamei. Increasing CSM levels
significantly downregulated
IGF-II, PM, PFK, and FAS

genes, while shrimp fed diets
containing 0% (CS0) and 15%
(CS15) CSM maintained higher
intestinal microbial diversity and
community stability.



Dietary inclusion of fermented
sunflower oilcake on growth,
immunity, and gut microbiome
of whiteleg shrimp

Fermentation of sunflower
oilcake improved its nutritional
quality by increasing crude
protein and essential amino
acid contents while reducing
fibre and antinutritional factors,
including tannins and saponins.

Optimization of dietary
protein requirement for
juvenile blue swimmer crab

Dietary protein requirements

of juvenile blue swimmer

crab were evaluated over

90 days. Crabs fed with 40%
protein diet exhibited better
growth performance and feed
utilization. Increasing dietary
protein beyond 40% did not
improve growth performance
significantly, indicating 40% is the
optimum protein required in the
diet for crab grow-out culture

Beneficial modulation of
shrimp gut microbiota using
Plankton s and Chingudi®s
feed

Chingudis feed fed shrimp with
supplementation of Plankton®s
significantly increased the
relative abundance of beneficial
Lactococcus species while
reducing the abundance of
potentially pathogenic Vibrio
species, indicating improved gut
microbial health.

DHA-rich thraustochytrid for
larval nutrition

The DHA-rich thraustochytrid
Aurantiochytrium acetophyllum,
isolated from Pichavaram
mangroves, was optimized

for growth at 25 ppt salinity,
yielding high biomass with
43.71% lipid and 37.77% protein.
Artemia enriched with live A.
aceptoplyllum achieved the
highest growth of 90.3 mg and
97.77% survival, demonstrating

its potential as a superior larval
feed enrichment.

Surveillance of major shrimp
diseases in India

A surveillance study of 152
shrimp farms for WHOA-listed
diseases across India revealed
the continued predominance

of white spot disease (19%)

and EHP infection (10.5%). The
findings highlight the persistent
disease burden in shrimp
aquaculture and underscore the
need for improved diagnostics,
biosecurity, and integrated
disease management strategies.

Dose-dependent immune
modulation in WSSV-infected
shrimp

Experimental infection of

P. vannamei with different
WSSV doses revealed a clear
dose-dependent immune
response. Higher viral dose

of 102 copies triggered rapid
viral replication, significant
haemocyte depletion, and
peak IL-16 expression at 7 days
post-infection, whereas lower
doses caused delayed disease
progression, demonstrating a
clear relationship between viral
load and disease severity.

Impact of running mortality
syndrome in shrimp farms

A systematic survey of

running mortality syndrome in
Nagapattinam District, Tamil
Nadu, revealed a prevalence of
up to 60%. The disease caused
substantial production losses of
1.85 tonnes/ha and an estimated
revenue loss of 30.84 million

per hectare, highlighting its
significant economic impact.

Health assessment of diseased
mud crabs

Diseased mud crab, Scylla
serrata, samples collected from
Tamil Nadu and Kerala were free
from mud crab reovirus, WSSV,

Executive summary |—————

EHP, and parasitic infestations.
However, bacterial infections
caused by Vibrio alginolyticus,
Marinobacter nauticus, and
Aeromonas spp. were detected,
along with other opportunistic
environmental vibrios.

Monogenean gill parasite in
Asian seabass

The monogenean gill parasite,
Dolicirroplectanum penangi,
was identified in Asian seabass
with 100% prevalence, resulting
in daily mortalities of 2-3

fish in infected fish tanks and
recirculatory aquaculture
systems. Fish harboured

an average of 42,91 £ 19.37
parasites per fish, causing
severe stress and pathological
manifestations in gills.

Establishment of an Asian
seabass muscle cell line

An Asian seabass muscle cell
line was established with

175 passages. Molecular
characterization of the cell

line confirmed its origin. Upon
induction with differentiation
medium, myoblasts developed
into myotubes and myofibrils.
The cell population exhibited a
doubling time of 21 hours and
19 minutes, indicating robust
growth.

Rapid CRISPR-based detection
of WSSV and EHP

State-of-the-art gene editing
technologies were developed
for rapid detection of WSSV and
EHP in resource-limited settings.
A simple filter paper-based
nucleic acid extraction method
enabled instrument-free sample
processing. WSSV was detected
using a one-pot RPA-CRISPR/
Cas12a assay, while EHP was
identified within 20 minutes
using an RPA-based diagnostic
approach.
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Triplex quantitative real-time
PCR for Vibrio spp.

A highly sensitive and specific
quantitative real-time PCR
assay was developed for rapid
detection and quantification
of Vibrio parahaemolyticus, V.
harveyi, and V. campbellii using
novel pangenome-derived
marker genes. The assay
demonstrated 100% sensitivity
and specificity against aquatic
pathogens, providing a reliable
tool for early diagnosis and
surveillance of vibriosis in
aquaculture.

Multiplex LAMP assay for the
simultaneous detection of
WSSV and EHP

A multiplex LAMP-based lateral
flow assay was developed for the
simultaneous detection of WSSV
and EHP. The assay detected

as few as 10 target copies

within 55 minutes and achieved
100% diagnostic sensitivity and
specificity, providing a simple
point-of-care tool for routine
farm-level surveillance.

Efficacy of CIBA EHP Cura
GroPIus

CIBA EHP Cura Gro” was
validated in 104 shrimp farms
across five states, significantly
reducing EHP and Vibrio loads
and controlling white faeces
syndrome in 75% of farms. The
product demonstrated stability
for one year, and improved
survival from 67% to 80%,

FCR from 1.71 to 1.37, and
production by 62%.

Nationwide dissemination of
CIBA EHP Cura Gro®'ss

Nationwide outreach
programmes were organized

in collaboration with NFDB

to promote the adoption of

CIBA EHP Cura Gro”. More

than 600 farmers participated,
regional extension booklets were
released, and demonstration
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quantities were distributed
to support large-scale field
adoption and awareness.

Microalgae-based vaccine for
viral nervous necrosis

Recombinant plasmids
carrying a codon-optimized
NNV capsid protein gene were
successfully transformed into
Chlamydomonas reinhardtii
through electroporation. The
presence of the insert in the
recombinant colonies was
verified, and the resulting NNV
capsid protein-expressing
clones have potential as oral or
immersion vaccines to protect
finfish larvae against Viral
Nervous Necrosis.

Control of seaweed epiphytes

Gracilaria corticata infested with
the epiphyte Colaconema sp. was
treated using povidone-iodine
at different concentrations
(0.05% to 2%) and duration (30
s, 1 min, and 3 min). Image-
based chlorophyll bleaching
analysis confirmed that 1 to 2%
povidone-iodine for 3 minutes
achieved >90% efficacy within
48 hours, providing an effective
mitigation strategy.

loT based traceability system
for shrimp supply chain
management

Design and implementation

of 10T with block chain-based
traceability system for shrimp
supply chain management, is
a prototype developed and
field tested for shrimp end to
end value chain with feedback
mechanism. This QR code-based
system is open platform and
amenable for customization to
any fish and fishery products.

Comparative genomic analysis
of Vibrio harveyi and V.
parahaemolyticus

Genomic analysis of 216 Vibrio
harveyi genomes revealed

a highly conserved genome

with ~80% core genes and key
virulence determinants, including
type II, lll, and V secretion
systems. V. parahaemolyticus
F10G1, isolated from white
faeces syndrome, possessed a
5.37 Mb genome, and harboured
multiple virulence-associated
elements, highlighting its
pathogenic potential in shrimp.

ShEnrich: A Penaeid shrimp-
specific annotation and
enrichment analysis platform

ShEnrich is a functional
annotation and enrichment
platform for Penaeid shrimp. The
platform enables comparative
genomics and enrichment
workflows, addressing the lack
of robust annotation tools for
crustaceans.

SSR marker database for
shrimp

An SSR marker database with 44
million markers has been built
by predicting SSRs in the genome
assembly of Penaeus indicus,
Penaeus japonicus, Penaeus
vannamei, Penaeus chinensis, and
Penaeus monodon.

PIT tagging for shrimp

The utility of PIT tagging for
individual identification has
been standardized in shrimp by
placing the tag in the tail muscle.
This has applications to genetic
improvement programs.

Multiplex SSR marker panels
for Indian white shrimp

Six multiplex SSR marker panels
comprising 24 markers have
been developed for potential
utility in genetic improvement
programs.

Gut microbial profiles under
salinity stress and feeding
regimes in shrimp

Afall in gut microbial diversity
was observed under high salinity,



while high lipid diets increase

it in P. indicus. These microbial
communities regulate energy
homeostasis and fatty acid
biosynthesis, demonstrating
that functional high-lipid feeds
help shrimp mitigate hypersaline
stress by modulating their
intestinal microbiome.

Variation among WSSV isolates

Comparative genomics analyses
of WSSV infected Penaeus
indicus shrimp samples based
on specific genome regions
revealed the presence of
Chinese, Australian, Indian, and
Ecuadorian isolates.

Temperature-dependent
transcriptional changes in
WSSV infected Indian white
shrimp

The comparative Gene Set
Enrichment Analysis of WSSV
infected P. indicus under different
temperatures 27°C, 30°C and
33°Cat 12, 24, and 48 hpi
revealed varied gene expression
levels at different conditions.
Highly enriched pathways,
including chitin-based cuticle
development were observed in
response to heat and protein
refolding, particularly at 30°C
and 33°C during 24-48 hpi.

Gut microbiota disruption
in WSSV-infected wild Indian
white shrimp

The WSSV infected shrimp
showed a marked dominance
of Photobacterium when
compared to negative shrimp,
where beneficial bacteria like
Enhydrobacter, Acinetobacter,
Dialister, and Bifidobacterium
was predominant. The loss of
commensals and expansion of
pathogens indicated microbial
dysbiosis caused by viral
infection.

Variance-based microbial
network analysis for amplicon
sequence data

A novel slope-based, signed
regression approach was used
to analyze amplicon sequence
data. Directional ecological
interactions among microbes,
rather than the conventional
abundance-based metrics were
inferred and demonstrated that
microbial interaction plasticity
is a sensitive indicator of
microbiome disruption.

Pan-genome analysis of
probiotic and halo-tolerant
bacteria

Pan-genomic analysis of 189
halo-tolerant Bacillus strains
identified an open pan-genome
featuring probiotic features,
virulence factors, and anti-
microbial genes. The study
highlights ten

B. amyloliquefaciens strains as
the candidate probiotic species
as they lack AMRs and virulence
factors.

Chromosome-scale genome
assembly for Asian seabass

The genome of Asian seabass
has been deciphered which has
a length of 614.9 Mb, an N50
length of 26.45 Mb, assessed

to be 98.9% complete and
predicted to contain 30,014
protein-encoding genes.

Chromosome-scale genome
assembly of long whiskers
catfish

Chromosome level genome of
706.32 Mb length in 108 scaffolds
with N50 length of 22.79 Mb
and full-length transcriptome

of long whiskers catfish, Mystus
gulio were generated. The
finished assembly consisted of
29 chromosome-scale scaffolds.
The transcriptome data was
integrally used to predict 23,339
protein encoding genes.

Chromosome-level genome
assembly for spinefoot rabbit
fish

Executive summary |—————

A chromosome-level genome
assembly with a length of 583.1
Mb and an N50 metric of 25.71
Mb in 36 scaffolds was generated
for rabbit fish. The assembly has
99.15% BUSCO completeness
with 29,902 protein encoding
genes.

Improved growth performance
in pearlspot through mass
selection

The F2 population showed 12%,
15.2%, and 16.5% superiority

at six, eight, and nine months,
respectively for body weight.

Synthesis and validation of
single-guide RNAs for gene
editing

Single guide RNAs (sgRNAS)
targeting myostatin (mstn) in
Asian seabass and pearlspot
were synthesized and validated
for cutting efficiency using the
T7 Endonuclease | (T7E1) assay.
Electroporation conditions were
optimized and validated through
the successful uptake of the
fluorescent dye Lucifer Yellow in
treated eggs.

Characterisation of source
water and soil in inland saline
areas

Surveys in the inland saline
areas of Haryana and Rajasthan
revealed mineral deficiencies
in soil and water, alongside
persistently high sulfate
concentrations in groundwater
and culture systems. The
findings indicate that mineral
supplementation and alkalinity
correction are essential for
sustainable shrimp farming in
these regions.

Rejuvenation of aged shrimp
culture ponds

The organic amendments:
humus, vermicompost, and
farmyard manure improved the
available nutrients and microbial
activity in aged shrimp culture
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ponds. Humus was found to
be more effective, followed by
vermicompost and farmyard
manure, in enhancing soil
fertility.

Nutrient dynamics in different
aquaculture models of
Sundarbans

Shrimp culture systems in South
24 Parganas, West Bengal,
showed significant post-
harvest nutrient accumulation
and greater variability, while
polyculture systems remained
relatively stable.

Respiratory burst and
apoptosis in whiteleg shrimp
exposed to pH and ammonia
stress

Penaeus vannamei were exposed
to combinations of pH 7.5, 9.0,
and 10.5 with ammonia levels of
3,6, and 9 ppm as TAN. Analysis
of haemolymph at 24, 48, and
96 hours by flow cytometry
showed peak respiratory burst
activity at 96 hours in pH 10.5/9
ppm ammonia, while apoptosis
ranged from 14% to 62%.

Low-cost indigenous
electrochemical pH sensor

Screen-printed carbon electrodes
modified with polyaniline and
graphene nanoparticles were
fabricated for pH measurement
in aquaculture ponds. The sensor
exhibited a linear response

over a pH range of 6-11, along
with high stability and reliable
performance in saline waters.
Accuracy metrics and strong
repeatability confirmed its
suitability for real-time pH
monitoring.

Copper porphyrin-based
electrochemical nitrite sensor
A sensitive electrochemical
nitrite sensor was developed
using copper porphyrin-
modified screen-printed carbon
electrodes. Electrodeposition
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and surface activation enhanced
catalytic performance, yielding
excellent linearity over a wide
concentration range. High
reproducibility across multiple
electrodes confirmed the
sensor’s reliability for real-

time aquaculture water quality
monitoring.

Responsible aquaculture
expansion in Maharashtra

Suitable zones were identified
for responsible aquaculture
expansion in Maharashtra
using a geospatial approach
integrating land-use patterns,
water quality, soil characteristics,
CRZ regulations, and CAA
guidelines. Mapping, field
validation, and the analysis of
unused and unproductive lands
facilitated the identification of
potential areas for sustainable
shrimp farming development in
the selected districts.

Hypoxia tolerance and climate
resilience of Milkfish

Experimental trials with milkfish
demonstrated its acute hypoxia
tolerance, with an LC,, value of
0.5 ppm under both rapid and
gradual declines in dissolved
oxygen. These findings highlight
the suitability of milkfish for
climate-resilient aquaculture.

Risk assessment of
brackishwater aquaculture to
climate change

Risk and vulnerability maps

for brackishwater aquaculture
were prepared based on the
AR6-IPCC framework. Among
the 51 coastal districts assessed,
16 were categorized as having
high to very high risk, while 17
were classified as having low to
very low risk. This systematic
categorization can support
district-level climate risk
management.

Heavy rainfall impacts on
Vibrio in shrimp farms

Heavy monsoon rainfall
significantly altered water
quality in shrimp ponds in
South Guijarat. Seasonal analysis
showed increased ammonia,
turbidity, shifts in alkalinity, and
higher Vibrio loads during the
monsoon compared to summer.
Apart from a few water quality
parameters that are expected

to vary due to dilution, the
number of yellow colonies was
significantly higher during the
monsoon than in summer.

Geospatial assessment of
inundated aquaculture areas

A remote sensing-GIS study
using Sentinel-2B imagery and
SRTM elevation data enabled
flood mapping and damage
quantification to assess
aquaculture inundation in Gudur,
Andhra Pradesh, following the
December 2023 floods. Of the
total 5,255 ha of aquaculture
area, 3,346 ha were inundated,
demonstrating a rapid and
scalable approach for disaster
assessment and climate-resilient
planning.

Shrimp disease prediction
models using culture and
climatic parameters

Disease prediction models were
developed using climatic and
culture parameters for two
important shrimp diseases,
WSSV and EHP. Among the seven
machine learning algorithms
tested, Random Forest and
XGBoost consistently showed
high prediction accuracy for both
diseases. Integrating culture
parameters with climate data
improved model accuracy.

ShrimpSIM: Shrimp growth
simulation model

System dynamics models

were developed to predict
shrimp growth in grow-out



culture systems. The model

uses inputs such as weather

and culture parameters to
generate simulated outputs,
including biomass, survival,

feed utilization, and nitrogen
waste. ShrimpSIM, an online web
tool, was developed to run the
model using user-defined input
parameters.

Effect of functional feeds on
gut microbiome for salinity
stress in Pacific white shrimp

The effects of fermented

plant protein diets on the gut
microbiome of Penaeus vannamei
under low, optimal, and high
salinity conditions revealed

an increased abundance of
Proteobacteria with increasing
salinity. Serratia strains
predominated in shrimp fed a
7.5% fermented diet under high
salinity conditions, indicating
potential probiotic benefits for
digestion, microbial balance, and
immune modulation.

GHG inventory from the
SIPNSF system

The SIPNSF technology was
evaluated for greenhouse

gas emissions at two stocking
densities, 175 and 350 no./

m3. Methane and nitrous oxide
emissions were quantified, and
the average global warming
potential (0.9-1.1 g CO, eq./

kg shrimp) was substantially
lower than that of conventional
earthen pond systems,
demonstrating improved
environmental sustainability.

Effect of fermented diets and
salinity on GHG emissions

Fermented plant protein diets
formulated to mitigate salinity
stress were evaluated for
their effects on greenhouse
gas emissions in P. vannamei.
Feeding a 7.5% fermented
diet significantly reduced

N,O emissions across salinity
levels, indicating improved

nitrogen utilization. CH, and CO,
emissions remained unaffected,
supporting climate-smart and
environmentally sustainable
shrimp aquaculture.

Phylogenetic diversity of
bacteria associated with GHG
mitigation

Phylogenetic analysis of
methanotrophic and associated
bacteria from brackishwater
sediments, based on 16S rRNA
gene sequencing, identified six
genera, namely Methylobacillus,
Methylophaga, Methyloversatilis,
Pseudoxanthomonas,
Pseudomonas, and
Methylorubrum. These findings
highlight the potential of

these bacterial communities
for biological greenhouse gas
mitigation in coastal aquaculture
ecosystems.

Impact of CIBAMMOX

CIBAMOX adoption significantly
reduced nitrite (77.7%) and TAN
(64.6%), enhanced survival, FCR,
and biomass in shrimp farms,
and improved profitability (BCR:
1.22; ROI: 39.3%).

loT with block chain-based
traceability system for shrimp
supply chain

A prototype QR code-based loT-
block chain-based traceability
system was designed and
implemented for shrimp supply
chain management, with
feedback mechanism. This is

an open platform amenable for
customization to any fish and
fishery products and included
in the National framework on
traceability in fisheries and
aquaculture, 2025.

Women'’'s Empowerment
in Coastal Fisheries and
Aquaculture

The critical role of women
in fisheries, ornamental fish
culture, crab farming, and

marketing in coastal Tamil Nadu
was highlighted. By examining
gender-specific livelihood
opportunities, constraints, and
adaptation to environmental
changes, it generated insights
for strengthening women'’s
economic empowerment and
promoting gender-inclusive,
resilient coastal development.

Demonstration of high-density
whiteleg shrimp farming in
west coast

P. vannamei stocked at high
densities of 117 and 134 nos./
m? resulted in the production of
1562 Kg and 1525 Kg respectively
from 825 m? and 700 m? ponds
respectively at the end of 92
days, achieving a productivity of
19-22 tonnes/ha/crop.

Three tier seabass farming
as livelihood activity for SC
communities

A three-tier seabass farming
model was demonstrated
among 150 coastal scheduled
caste beneficiaries in Kovalam
and Mathampattinam Villages,
Tamil Nadu. Production of
37,000 fingerlings from 40,000
stocked seeds generated 314
lakh in revenue, while enhancing
technical skills, livelihood
opportunities, and self-reliance
within the communities.

Plankton®s as fertiliser for
maize and potato

A field study in maize and potato
evaluated four Plankton®s (PP)
doses under 100% and 75% RDF.
The highest yields were obtained
with 5% PP + 100% RDF in maize
and 6% PP + 100% RDF in potato.
Under 75% RDF, yield increased
by 27% and 13.8% with 5% and
6% PP in maize and potato,
respectively.

y) saanad g oeaee o025 | 27



)
28 | e wfrea 2025 X@/{L“m
CIBA

R



YR el ¥ (Brackishwater
Aquaculture) @ref I@re &
e doft 9 faonfad gt <8 &=l
I Th FEUH IWA E, 5
@l Gd gIyoT R, SArsiifenT
goH, frafa sma qer artor
anfefen fepTer & wrgwarqof e
3 T &1 TRl 7 @R e et
<l ST SuereErd 8, St Stefta
P & IR ge e &
YR HHTEHY Y& el gl
TR ITIU-hei WRT S St
T SEie TR (ICAR-
CIBA) Teld HeHlehzor, Feifa
fafaefiaor, Sreffa St @
UeieH, STAdR]-WHTE STeftd Y,
T TRfaRor 6t ¥ § FeRar
TTert yonferdt o e worfifacs
JETaT & TET &1

amsefiusiR-gie (ICAR-CIBA)
& arffes Raid 2025 wRa &
qdd, aaaq—?ﬁﬁ?ﬁ@m
&Y 8 g @RI STellg HiY
Y T Fe™ & Ul Tea
PR gt ot et amect
&1 R Y srgeer afkug
(ICAR) & 3idifd as 1987 &
T 39 TR F Seita Hiy
&5 & gdd fda & fog fagm-
aeia drenfiferat & fawm,
AferTal Tt Fa e e
gl T & Hgerguf i
R 81

a 2025 & IRM, TRF 3
URdT uRfRfaat & s
37 & 37 Tl ot 3R Sifde
gge fohan, e wIRda athe
i (Indian white shrimp)
aer ufrars e (Asian
seabass) Sidt 2erst genfaat
R IRy e foam man| fham-
S shenfAfsal, aRerg i
ugfaal aur i2fSea gargart
el & A ) A9y gat
T | W A g vE
SRR e 3 T g
W@hmwamﬂmr
ygR fafafe v fRdures
TEAIIAT & ATeaw § S0t uga
&l 3R e g i feem 7 off

Agayuf i fohan

7 afifen RS o & SR
g aR-ia &l g
faeaR e yaR nfafafet
T et 81 T8 Rt feherri,
e qar Y w9 & e
P & & a1 & fag fasm-
TR FaER] & AreAd &
gad ‘s Y’ (et srefeawen
3 faeprer) Bt Twei raT A
gfaffard et 21
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"1 (CIBA) U 3R AR # I<pEdT & A1eaH § @R Ut &
Sefta i (sifeherarer vaaree=r) & &= & gfFrar & st asnfaes
SHU™ S # & Uah & w9 d 37u-ft yffient i uRerea= wear g, it
321§ Had @R i & STefta FfR & syfRdieawor ok e | ahee
aarg"

AA

TART A2 Ged Td iquyga I aar WRd aRfRfaat & sigge aw-dhl agart
wd Anfge (Technological Backstopping) W& ek $9 iRl i HIRR T &, dlfch
Tad @R uT & Stefta Y o ferr forar s ek SR 39 Areaw @ siages @re gd
giyor Jgraf, AR, snfde axfg aur s fawra giAfaa faar smad



3rferaer

@R ST yE=Hii= gsfaal (Finfish) wd swaaars asfaal
(Shellfish) & faT der-<hY wa 3nfefer T @ sgagr! duT Iad g
yonfarat & fAer &g TAYd, Wi Td Sy SIgEe Tl

@R urft B STefta FfR 7 genfaat od ure gonfert @ fafaedterzor
T

AU 2eE & 919 @R U & A dE1eEl @ Hafdd g &
¥ER (Repository) & wU & & &=TI

ufaYeror, fAem vd UER & ATeayw A A9 A1 faen, ermar fAwfor
AT hiAA fARrT HIATI
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gHfhd a9ic 2025

fa<fia af 2025 & faw sngdivem-dien & Av-atsmr

Td TS 1S o S d ie Td &g
& ArRal )
. P TMfAd 3freres =9 (1.4.2025 &
q. 2 2025-26 31.12.2025)
1 | fAeior R - sEfeg yaq 468.86 151.03
2 | UGl 50.56 50.56
3 | gXIhIed - G g SHd 0.21 0.21
4 | grgd ud Serld 28.74 15.98
5 | hetaR Ud fthamadd 5.13 5.13
6 | 3 (dtuadi) 9.50 9.50
7 3= (@?ﬁwﬁ) 22.00 22.00
585.00 254.41
- da (IeT%a)
- G (ST)

1 ﬁrarrr Td =g g @ 3060.00 2555.27
2 | ERE AT/ RAFIER0T gg AT H=AT 67.53 60.12
3 | IgHYH e aREre &

. MUY &g 119.52 99.21

Q. gRare &g 256.02 196.09

el — IFHYM Uef TR=IeH =g 375.54 295.30
4 U g

. ST 302.78 236.73

g, OR 1.34 1.32

7T, {RAAd U @@

JUHIUT, T Ud 3 55.02 44.35

HEfed yaq 100.56 97.16

&g At Rt 152.78 124.67

. 37 (ATAT 9T ol Bisa) 153.68 127.40

Sl - UM &g 766.16 631.63
5 ey

@. O1=g I91ee faeer (HRD) 7.59 6.78

@, UIR-Y9R U4 yesifaat 12.95 12.55

7. Jfafd 77g - TEEE 3.23 2.62

7. 31y fafae =g (TSP) 155.00 143.04

. 317 (SCSP) 277.00 259.97

Pl - fAfdy = 455.77 424.96

g’_('r <o 7829.00 6520.73

TG & ~ A + FGIAT 3 - THT3)

g s e

3ifsfa ss% (31.12.2025 d<p): £196.70 <14
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T T STR-HIaT kY chse I
W hwm wmmwm Rmw

e (SrgHe™ uded ug) 1 1 0
PRI 4 3 1
ST g & aTee 1 1 0
g dATHh 2 0 2
EIECEIIEED 14 9 5
CEIECT 52 49 3
dhIhT SRt/ deh-ich! T8I 31 14 17
& ULk STfehRY 1 1 0
g umafe sifeert 1 0 1
PRICIEG R DEa] 1 1 0
g fad g e srfdert/ e faa 1 1 0
s fa< g e sifdert 1 0 1
fam1 g o srfdeprt 0 1 1
g < g T Sffeahry 1 1 0
GgTaeh UM S 4 1 3
g st afta 1 0 1
fsft afea 2 1 1
ESIERRET 3 2 1
Ygch 13 10 3
R goft faftes 5 2 3
3reR Aoft feifte 6 3 3
381 YR HHAR! 30 8 22
GGl 175 109 66

e —

3T (ST UeeH Ug)

AFTARITOT (THTTIEAS, & e o 37 e, UeH 23 6 ’
EEIECHGIFE R ECRCRIIBED)

GERICTI 31 14 17
PRIRIECT 40 24 16
381 TgRIh hHATRT 30 8 22
G| 175 109 66
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SR g1 fa aifta aftatemme

1. FISHCIBASIL Tdd STeil HiY Jared & forg fAfdm wimifares &= 7 qe1 vd ot | SR o1,
202300200153 | g7 gER
2, FISHCIBASIL FoH1 ST (Penaeus japonicus) 3 BiH-11 & &fea g8 wieh | 8 371+ Ul
202300300154 | &; femrd e gHl-er/yaierviid Ud gR Heieht Surdt grr afkd
GRuere dehritent el farehrd
3. FISHCIBASIL QR STl Tg Siarel & e (Hefein) Sare de-ieh o1 faer A o
202500100187 | ger sheefAg= Ut yomferat & sTeht Yehtenor ’
4. FISHCIBASIL & f™R &hehst (Portunus sp.) s SATaariTeol g st IdT- | S ST Tote
202500200188 | g d UTeT- Sctehicl chl dchrlch! AT-TchIehRUT S,
arg] fa< uifve aRatsng
5. FISHCIBASOL mwﬁﬁmw%@wﬁﬁ@ma@ﬁawama ot YT .
202201000127 | gemfaat & agr UTe Hieieia ot Awgur|
6. FISHCIBASOL &t ST (YR |the Siivm) STefta Y a1 faepr: Penaeus P
202200200119 | indicus o 3T GUR HrichH, TRO-1
7. FISHCIBASOL IRITATeh-TETRE STei1d HfY & ¢ TfoHed a1 aratmhifEthher
202300100133 | - Hey Hafela ud @ i @ #Aafardl & Idre & fag 1&g gufigt
ersiidig Aeaw a1l gfeentor
8. FISHCIBASOL A GiGAT SR TRYG et His Hienfifchal ar faera PN
202300200134 | uq yegfy
9, FISHCIBASOL fafera STefta Y gunforal § Idd Ta-ieeor g e geasiar
202300800140 | yjer, -I<ishuT qT fAa2r Sifchet o ATEIH ¥ STATUellch STETRd | 3187 qouflirg!
Tl T hY Y Hrenfieht 1 geich e uReenzuor
10.  FISHCIBASOL HeRTE # S1fiaygef stefta iR fwar &g dwfaa &=t & it T
202400100141 | ay-werrfYes ATfRASOT
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5.9, gRasEr ais

afgietr ofitden

g
3<Yh

gEgHi= (fhafther) gre= womT

GRIM gR1 fa gifta aRatsmg
11. FISHCIBASIL ¥ 7 (Mugil cephalus)aun #a 38 VW (Lutjanus
202300400155 | 5rgentimaculatus) 3 TS U& St STed & g8g TR W el gy T
IEESIN
12. FISHCIBASIL Tl @Tel hifRAehT daei # LHAH Td ohifIehT TR &l wH1foId
202300500156 | 523 3 werdeft Frewr YT cTaeAY ot crgqor-Feieor o R | T O
13. FISHCIBASIL AT FABRBR o TSI BRIhH! H TgIdh TST-I- deh-iich] bl .
202300600157 | gy oreff 2feft
4. FISHCIBASIL ks WgAGe (Siganus javus AT S. lineatus) & TSiehi el
202300700158 | freprey wef it arereent & uRuera gerE
5. FISHCIBASIL Teredie H gfeg o folT TraTcHeh TS 8 STURY 3TaTal &1 @
202300900160 | Ry Saroft &,
16. FISHCIBASIL GRT STet T GEGHI TSTiiaal—aT (fed cherehkhe), fHeehither
202301000161 | (et =eitw), Hi=t Goter (isarierdr arofiogs) e @he GRS 3R,
(TeprerthTg 3rfe) opt fasra-a it IareT
7. | FISHCIBASIL UTEIehTsieed & Sfifdd STER ol HaeH: @RI STeitd qE@HI
202500300189 | sresfora gef dhepsl & wiral & ST SeRsTfadT &% UTed et ahl foerm | &t 3.,
# ues At
arg] fast vifea aRaieEmg
18. FISHCIBASOL AT U SHRCA g8 ToTac! Ao TSt & aidl Fsi= Hieiehret
201800700099 |3 arpgper, Sitenfich! geaicRuT qe SToNfie G & ATeam & | heltad TH.
WRT Selig At A Ul I f[ahr
9. [FISHCIBASOL  qég Siggfed Siifa SHam & Gereriicheor duT Sed e
202501500152 gefy el QR o (Fed SerdRee) &) ged Si@e | SheTrad T,
SATGehdT TG 8 eI Td iR HeIUTer Hisel
20. FISHCIBASOL IR A Aehi 9 & fa%g uaHi= #sferdi o Sentensul 8q
202201100128 | i AR Ao & HTols UIdH ot arfeieded &heat areht TeheT TH.
QAT GeARiaTe ol faenrd (Serii T AqTeh! R CRP)
21.  FISHCIBASOL i T (e FerdbRe) aUT YRR Tihg g
202400300143 | (fifaerer Sefierer) &t gfeg Td UoTi &raT A GuR &g S et efeft
TuTe 3Memid gf¥ehior
22. FISHCIBASOL IoTge! A ST Ud UTel- UR 31 WRATT Seddh TRItSHT .
202400500145 | (A1Np) RIS
23. FISHCIBASOL g o= Td 3MTuTfdeh ATeh o ATeaH T YR § Whe
202500400146 | (epreigerer afer) 1 Taifera wwgl & o ongafes Rfdadrar | &g .41,
ICESLL
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%.49. gRasEr ais
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Srgee g b———
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3<Yh

G gt fa aifte uftatemme
24.  FISHCIBASIL Tee wife g arry & Siiersa Reufkor va Rsosrear s

202301100162 | fyedgor <TFRT ST .
25. | FISHCIBASIL Tl WTgCIAET gRT WR STel ot HHifaa gemfadl # a-ra-aRka

202301200163 yforzerieras e 2TiRes SRRHTaR 1 seaiaeet <1 S
26. FISHCIBASIL A1 e 8g S dure dienfifesat (CRISPR/Cas) et vl o

202301300164 3ot w.
27 |FISHCBASIL 3w & aformt # gedersela daretaer (EHP) der R

202301400165 | qgrefieft, &ht urenfes SicHfehar Ta Seh! SUERTHE U TR
28. FISHCIBASIL ST UTe arerTel | dreTel i HaT, STel TOTaT aUT had

202301500166 | gerapy 0% a1y TG & W IR .
29. FISHCIBASIL Hesforgt & T gd 3T vdeH, Ay ®u @ gHfiqfeam

202301600167 gifdes e arr weshifedt & wiast & e Tt
30.  FISHCIBASIL geRIaTgelo guretd= (EHP) & 3uar &g CIBA EHP Cura I

202301700168 | g1 ey e = ST FAR 2.
31. FISHCIBASIL i 3mgfef siaett ueie & foig IoT T sefend=-menid

202500600190 23Rt sromreft ohr SifieheaHT O hraf-aae o
32. | FISHCIBASIL anrafem & sfim uters sl | ©rEe 79 vl @ree hided

202500600168 | oy i PR 2 arelt ey-ax 0 it wefter gAR .
33. | FISHCIBASIL IS chehsi H INT chl SATUehdl TAUT UTeT YUTTerdl # EHehrHeh 1Tt

202500500191 |y dperm v Frior g d.
arg] o=t gifte aRateeme
34. FISHCIBASOL STeftg Sftet & 3l & feiw At AR @rishn (NSPAAD) - 2

202200700124 | Ry Sreftar Hesferal & At & forg T8 Yuet ST TGP Mgt
35. FISHCIBASOL VR A T ggraft # ImouRielt ufaRie Aeadh (INFAAR)

201800400096 : TG R g
36. FISHCIBASOL Ao W TR 3R YR Aeadh ufas (AINP) et

202000200105 i
37. FISHCIBASOL Seitd PN 7 W Td IR-INTSHh [Afaal ganfadt o e

202201400131 | aq grorfres e RfdrE ot frepra Geild FAR
38.  FISHCIBASOL Sfeftar Sftert o Al & fely Agi AR srisha (NSPAAD) -

202200600123 oo srcta e 35 At 5 g e P g T
e FISHCIBACOP Seld1y kel PN # AP FaTaR (NICRA) - STeTarg-81E @R

201100100057 | 51 iy Sieftar pf 3 forg wiefet argge O ot Rorfiferat b | TRefier g,
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.9, gRISE Hls gfatstr fide AT
40. FISHCIBASOL sfi & forw Marifeey vd ufaren gt &1 fawra .
202201200129 3.
41. FISHCIBASOL THg ST TSRl WSSV e EHP & de g Uige-3ith-char
202201500132 | 3mPrep el ooy et Hefter AR .
42. FISHCIBASOL fOh-IftheT & INT-Hor W= YATUM & ol et gfeentor qer
202200300120 | ey g 3 Forg ree i ot R =g FHR 3itgr
43. FISHCIBASOL Haei drerai | i & gise Wic [gH arry (WSSV) & dg e
202201300130 | fayejayoy 3 enstaTer-3eRa 39 Sofardt Y &1 e YA PR
44, FISHCIBASOL @R urft & STeftagi § SAw srgerwor q HeT Sy
202300300135 SR AR w1
45. | FISHCIBASOL T STelta Y & forg fohthradt waeh I&:i & gam
202400400144 | 1oT-gfrenRe Sfef v Har wreed AR gorfert AR .
46. FISHCIBASOL CIBA sienfiferat & arens & gdd s greH & fAg S8R
202500700147 Hefter AR &,

Uee Ugfadl o Ufd STiRsehdT

GRIM gR1 fa= uifta ot
47. FISHCIBASIL FaddT & foIg 3T Ud A S1MgR # IuAifiar ag fafaefiepa .
202301800169 | e wreen ot T e Hewrie SRR .
48.  FISHCIBASIL STER Td SR HeeH i AdH UM et fdepms, uieror ud .
202301900170 | grarefiy SRR .
49.  FISHCIBASIL STeftar i § IuNT & AT Toitq SER 1 IdTe Ud yae PHHRTS T
202302100172 NN
50. FISHCIBASIL STt i Feffaan & 7 T SR Yeed & fag gameH-3~q@ | o AR
202302200173 | oy gfdertor e
51. FISHCIBASIL heng! ohl UT-3118e Hae & iy Tives ddl & 3iga Ud 38R
202500800192 | &1 Rrepre SR .
arg] fa< vifte aRateg
52. FISHCIBASOL feStierT gfeehlur eht SUANT ehd §T Sroifdeh a-ral o ufd
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fafaer gt 7o ger ST T,
et TEdY., GElaTeH=E
e gHUT. Y IGRAT A ghg
g1 I8 utkfRfdes srgerror
(ecological succession) dar

Hrafeh QIR ot gerfar &1

fafdrefiereor vd afigg S e IF——

3T g1 dTet STl J gersiiar
TGN 1 Sifde aRadH, sifdies
fafere ASVs aur p-fafaear &
UGRUT ST 3o TR UTIT T, S
geHsitat fRRdT # T 3R efim
& o 31fdep siar-aafaara
fafaerar a1 daha a1 81 3Tk
faudta, &y g9 aret i &
Gersitet GHarl el 3ffdd Ja
GHEHIUT AT GG & ik
G GATiaA i ug adt TS
el fAreiTeng, SUGUT B ol
371 ATSehIaTATeT bl AT TR
it g usTI 3= g
Fi oRfRIfaaT gaterofta deraon
& 915 31feeh SifERar aur
femaif@w (dysbiosis) & 6
BU SifEH & Herg of

THITSHCATENS | & Tga gl iR "afefa P. vannamei &t 31id & gewsita TR dr arder ggean

YA Th-
arenfa s1fa-
& YTl WOl
# MR 9the
i 3k
qfifthes Othe
=hivi 1

Je TS

PEOIT

T Teh- SR YTt JoTTett
# Tt St T[uTerT, ATShifead
nfafafaat ik gwga feedi=a @t
3Teher e o felq 90 =T @t
b AT bt M| IR IuERY

T URteroT foRaT A dhele (CO),

BFT1 (CIBAFLOC), BFT2
(aTtoeter + fAFRe fes), 8k

BFT3 (CIBAFLOC + tiwrgfea

gegge) | Ny g8ty ik

NfTg gy & ieamaf (PL12)

@l 15-24 o &l | 3,000 ufa
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g #1eR (nos./m3) & g W)
3@ 7T, fSienT YR ¥R 2.7
+ 1.0 7 o711 gt ITERt # C:N
JUT 15:1 Y @7 TIT | Fed
3t gfeg BFT3 # 3t 8, o
90 faT & arq difAaw aamia |
19.56 + 0.79 T 3k Hifas
g3lhg H 18.76 + 0.89 U ¥R
IT QT ISTTfer o QATSers,
STefTeTeRTSEd, el LDH,

PIoREle, TchelTs Bidhed, AST

3R ALT Si¥ 7% TritchiHhdt
Rt &6 Tg g3 nfafafaat
got oht Mg | Uteitadise nfafafa
(SOD) 3fik =g Regi=w (St
Ftarsiierfisst ik amsaieTsy
nfafafet @ uar gerd §) ot s¢
§U 91T 7Y, Wrde fifd g8y
H1 & 7t i di g, @
3R ufeRer W IRl JoTTett,
QIR BFT3 & hraeHg g
gertd 81

25 a —e—Control —o—BFT 1
C
£ 20 -
o 7
[ 4
3 15 -
>
3
2 10 A
()
&
5 5
<

0 T T T T T T T T T T T T T 1

N
Days of Culture
b =eo—Control —o—BFT 1

5 BFT 2 —o—BFT 3
— 25 7
2
£ 20 A
0
Q
2 15 A
>
T
210 1
&
S 5
H

0

CAPROIIRE RO PP
A\
Days of Culture

TA-TeATeh SMEMRA UTe Jotett & 90 f3T & gRki= P. indicus (a) a2
P. vannamei (b) &1 gfg wasf

ma; ER 60 sfim/ g9 iex) ek A1 (LSD,  gTaifeh, SauR Idred HSD &
arena ‘TF\’{IG 30 sfim/ &= Her)—7 g3, gaffare (788.9 faum) T,
ITRSHfAAT &, MER qerdT 3R ST 39 a1g MSD (539.7 fahum) 8k
r|g=rq1a=r TUTIT OR U1l T Jedich foham  LSD (350.3 o) o1 I @
YT & 7| ey HiH1EH & ie-aral - 3MgR ®uiaRor srgurd (FCR) LSD
eIsTR it (PL21; R 3ftad ardiRes % g &9 (1.58) 38T, STdh
AT V=R YR 0.012 ) i 3ref-wdien MSD # 1.66 3fR HSD & 1.77
o= gRfeafaat & urerm man sifag got fohar T 99y ®U 9, A
3ted emies YR LSD A waffdes  dUgul g # gfg, Ixrsiifaar
W ugefHi (38.4 Um) oof fpaT T, S AIE. &R 3R SMER GeraT & YR g,
= qaeia Rt MSD (37.0 amH) 3R HSD (28.5 Safch 3o GUGUT g-d T
ia{wﬁg—s’ H;?E?\;ZE TTH) T @I RET1 JaRefifaar & off - S SR Sames et
S (12 thew e 150 & &) LSD ¥ gaiferes (98%) T&l, Stafch g1 IE Fld i urerd & feig
3 o aqa’f’—sa(HSD HSD # 92% 3R MSD # 82% Gsf  3GHaldH HERUT g4 HefRa
100 gfi/ et hex), Hem (MSD, CARIE] TR Pl AT hdT ot ifchd
FHRAT B
‘\“/‘7‘;";‘ FTANHI
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dIYeATh

Tl
YOIl &
fpfoaa
geHstiet
99 <& Y9I
T TTIA

difFae qama 7 gfeg, Iazsiitaarn
&, ufcrer Heeft ATadst g

1.60 7TH) g, 38 a8 AR
rtgeras (CB, 9.50 + 1.42 UmH),
3iferfoaa srwaTes (UFB, 9.21
+0.98 ), fhfoad @< 5o
(FCW, 9.15 + 1.79 3m), fAf3a
@S SieT (CCW, 8.70 + 1.44
) T, STafeh ifehfoad s ST
(UFCW) & 9919 %A gfeg (7.99 +
1.47 Tm) gt Y T IASHfaar
R oft 3t yepR Y g 3=t
T5| FB OHg H SwReifadr &

gfeRer ud uraa-deet St & qatfde 97.2 + 2.5% @Y, Sidfch
SR o7 Sh-eraen fyvas =0T Tgg 7 98 81.6 + 1.66%
(solid-state fermenter) gRr o1 FB WW@TW
oo geroiidt w & yoma g AT A SHfhfoa SR fror
TR A & forg 45 Rt &1 et bl gerr H gfig vee,
e TRiT kT T aRom & e wifRen wfafesanait qer
a7 77 5 FRfTg ariueits WW—ﬁmﬁGﬁﬁaﬁwﬁa
(FB) SuaR @i & gfg Seeraria sifvafed # +ff Seeia-g gur
0 & (p<0.05) Taffde (9.70+  (p<0.05) gaml
&raes (chelated) & fofwiie qon sidfear &1 & i 71 57 g el 3
o= = Hr Hroes gea @fell Hr uf@fa & anvyert gershial aun Afew
. ¥ &g ud It (Fe 3R Se)- & UOR & oft g uer foani
a;za;zilgqa g TR o ITGHA chl THY &Y ¥, 31eqg 4 afefa gan
Sefaa-ayg &l o AT et & AT T fh e ga wieT Wi T
dR—NGATR I URIeie 3rega fohar | @it Il o I H T8I &l
ITSH fGsdwor & uar ger f& draes gohd g, FSrad arituies-amemd
ToAAaH 3R i & FHEe= & STehd Y goTfer # qives d<at
fafera Sfteryy srgdteles, @R artuedies & AT &l Fgrar & gTdhUl H H9Tfad GurR adr
S AraifEmifaas gadt,, forer qur @fAst o1 gurdt w0 9 gTel YITeRUT chl GIyoT ora=T
TeRIMegaR RaH Uithsd, dffe™ ST 3R FeAleh A & fiar gfg &t Fopdll 81
gefefed, e gadl,,  ayRu gan| @RS & Faaq
&t. aRgy, fazsrosfaers gadt,, &t AN faf 9= Sfery] srgdlded
HCu HEFe EMn HESe NZn
™ 80
%D 60
i-/ 40
__i 20
2 \0& b\)((\ &\*\% \\\)" e}’ ) §\°§ &0" P &’b
. (&?ﬁ 0\\}(‘ & ‘000 @‘ce N & {\\0‘ (I.((@
G;éo\ %.Q‘ ® Qe’boo Q\‘ \\&Q;
$°4° o e

56

Ficies g (Fe) vd Saf e (Se) & TG et & TG ITATTRATh & @iHSTl o STTedTd

. .
aififes fereest 2025 \@% S

CIBA



Siw-avg
dIaYATh
gausiidt 9
T SUANT hich
|!.|||. heh Hthg
fim <hY ¥
gl &rHdT ol
HATch+
TRITATeR gumferat & Tafefa
g oy & gie-amaf
R fSieh STIYRUT & UTal o
Hediehd e & forg 45 &t
T Teh SMTERIA T fokam |
Giee-araf @t 0.35 PL/L &
g (ufd &ep 30 Uie-aaf)
TR 300 cffex & aret St
# "ugid fokam mar guT IuER
g @l 20 ppm ZnSO, &
gad Guch | @7 77| T
& 3id H gfeg uaeH, Sie
ToraT, ARl Hde | i &
3T IevoT (assimilation)

Jeoig 1 ¥ T sifdes off, St
GfAST & gaTdt ST o
T Hohd ot g1 Foieh SgRoT

fafdefieo gd aRyg Selm R b———

g1 # 3fed eI YR #
37% a1 fafE gfg R A 21%

& gfg g3, STafch MR FUiaRoT

Y affea emifkes WR (1.46 g), SIUT & 22% <l AT Gof i
IR (88.33%) dATAMP g1 & A sfimm < Saareendr,
S 6 srfreafer & guR geml ey T 3 gfoRiers arar o
IRTATSh T F a1 s gurR & g Sies-ggtensor i
SURUT & TH-T § STeitd iy GHTGTSHT ot Y@ifchd Hed &

3ared # g gs,; M=o &

mmmm ABW(g) — mmmmm SGR(%/day) ==@=FCR

w

ABW/SGR
MH;Nian&b

o

CONTROL

o

2.5

FCR

I .
0

BFT BFT+ZnS04

Treatment

SAT-Ug STAG(ch GETSiIg T ST SUANT &< P. vannamei &

Eic

el

[
<)
=]

Mineral conc. (mg/100g)

derm ImuRieft dergs (AMP) 60
STt bl srfeeafa a1 sehe w I
m#ﬁaﬁﬁw‘?‘“a;ﬂg‘d' A B B N
(7.54 mg/100 g) &t g & restment n n
oS " AR eetien G A e sl SR A gz @Rl
3 STET- QUK b d1q R & bl
Tgg (115.51 mg/100 g) & AR kS
hol-gg- &1 Heieh e o feig 45 ot SmeR fo # AR aw fear mam 5.
ATeTTe ToTTsh Wwamﬁmw[ﬁéﬁ QRieay ok @Y. 799 A §=
ﬁ: SheTcheIth @t 400 71/fuSRT Y G ST GIHT SMGR qAT dATeATsl
F"EIVIFl, (8MepRR: 251.3 3.2 g) dT T UTepfdich STGhdT T SUANT
Teiedie, [Aehlthal soww gxfaw at 100 71/ a1 Srsze 1 gt arafl & AR
a2 s B fforT (40.18 £ 1.5 ) & qfg Uee, Savshifaa, w@mea
El'g'-‘il\_rl'l?ﬂﬂ H prgr: fUSRT & arfdaRes sk argdt AT qar St gora &t ARt
e o STt 7 gafefq forar ma, Safs €.
T (100 =7, 3MThR: 52.6 + 1.3
< ger I o) et 90-Re B ) A v
CIBA-NGRC & fiorr-amenfier : 5'58q+‘ 0’ '1 'gg)' 3;321%0 S ﬂ”.a‘ ¢
ééﬁéﬂé?ﬁwaﬁ?s;‘rw ot Favat 7T ot a" 4
GRIaY & Haea ot dred #
N N S aﬁ@ﬂm@ﬁm(%%m
T 3 e g B g Oie) 3R a9 # aF IR qor .
i e = HIFISTH ol SIS o SR TR
€ e Rt (329 dea widH)

W SMITIH ififes yferre 2025
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&I TS| ST T[UTaT S G AR

W@mﬂ;ﬂﬂa?@'m 500 ——o— Secabass Pearlspot —&— Milkfish—e— Shrimp — 50
gft gafdfa uenfaat $ir e _ o
i 3R IR ghfEa g2l = 4007 (40 3
Y. T 3 ATl Y I S 300 30 =
IATGERAT T THT &7 § IuAT £ &
foha, STafs ot Aela & e gfg § 200+ - 20 E
&t 7| et @ weffa gen fs < 2.
fefsrT-wrg-etrefra yomelt  Heelt i, 1007 1z
3R i o1 UehieReuT TETeAl & 0] . . . . 0
ST # GUR, THU IATGHhdT A 0 10 20 30 40 50
YT Teh LS8l Days of Culture
dehrilch! &9 § Tagrd
3R anfefer &Y T BRI FTetid
P RO T R el 21 Sg-USITC 1 YT ToTTett # 45 et & R Aot vd giim & i 9R 7 gig
siqelda aqofig (59-84 ) ot Sta-JRfaa ere &1 3ffEd WR 580 U dh
g F ofdrae 0.1 g & fAgt & drena # Ugd T 3T § uafed gan
Hiara & g1t 3TehT UTel foha TaTI STageR A & 2fideprett UTe dor dieiigred
urifes gdteror dTCATS & STel bl dTUA Heahe 13- o SUANT gRT Tfcal o Aeit 7 oft
15°C gt 9T ®R Aafad (3fad o & el aaufia &=t &
RIRIET TIRT Qs FTgerTet S MRIReR WR: 345 UT) &l 80 af HIaT UTer ol AhetdTqden fohar
8, ISTer Sfaelelld vl MM g 3 ey RCC Uielgrae & o7 Wbl &, T W o o
&l drer bl SHIGI RyHiaid foar mar| agf &9 500- mmm' 8l
&1 UeTa & T a9 g e et '
&q ug] Rifehedm gdf ugy fasm N
faufdarerr (GADVASU), & 7 e ST ™
HIfdeed & TgdNT & Ueh Tgerd 2203°C g @
gTer giarur faa T et 1,000 B ——— g
FOI-IaTiad e Siyferenrai T H1g 3 T 2w
(16-40 1) @t 81kt 2025 | * 350 102
g s sl g e ST A A N
aﬁ-quyﬁm aﬁ. @. Days of Culture
(RAS) % 57eR 2t & argfar AL oS —omtig s

fomar | Tep ATg fY IRy srafe
& 91, 837 I9d fhek uasfarat

Grow-OutPLUS

SMER AU ST TR RAS, i) & drerra v diefiersg & dare 6 gfg &t nfasfierar

USlig & GADVASU H uTefigrsd & Gugla Tt st SEABASS Grow-OutPLUS 3mgR f&ar mar
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ufa faa &
GIGICEE RG]
fosRT gt & fAg
HYUgUl Y4 d bl
Sl
gfdae Herg (siad dars: 16.04
+ 0.2 THY; 3fTd UR: 46.8 +
0.8 7TH) <t gfeg, STRSHTAAT aT
JaTeH UGelH o1 Jedich e &
forw 180 fot 1 ges v fomar
7| Hferat o ure T 6,000 €9
Hiex &MHdT a1t AT § I 16
g Hiex 3ThR (4 x 4 x 1 HiR)
& T-3mmae fuski & 30, 40 3R
50 791/ Hter & UG
TR foma AT | Ag URteT SR
TaaRt foret & GeagR i & Yk
ST W Ggrdr 918 (SHG)
& gganT O Mo forar mam
Tl &t 45% el Wi are

CIBA Seabass grow-outPLUS
3TER & fa # a1 IR qftd TR ek
e man qur fUsRl & aranfgs
T8 I 75| gieg SR Wy ot
3Teher™ Udeh 15 T o afdvTet
TR fohaT 7| dieTg A g, IR A
g, fafre gfg 3% (SGR) dar
IRetifaar gfgd gfg deeft aoft
A 50 Aeet! /g Hiex &l o

600

—e—30 fish m™3
500
400

300

Weight (g)

200

100

0
0 30 60

—e—40 fish m™3

fafrefiereor vd afigg S e F——

# &H U8 g9 (30 3R 40
TSt /8 Hier) TR Ieaia-1g =9
¥ 31fee (p < 0.05) UTq 7Y Sifdw
UeiH & YR WR, dATelTd-3MTeRd
fooRi & e & 71-31m3e uted &
AT 40 gt /g= Hex &1 Gugon
T el TR o U H
fRreifa ferar mam

—e—50 fish m™

90 120 150 180

Days of culture

arerre & ffos dugor gl R 180 fei e dafdfa darg
T AR 9R (TH)
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dferrg &
dreug St
@RI
STl i
uvrr%a’rﬁi
Tl 2
Stafafaerar
AT SMThel=

GHcY Qaret ot Wt faw R A
Toh HEdquT 3R Tdd STeild piy
UGfd 81 MRd & dffe-Tg Isa
o diTerdg fotet Y @R Sfel areft
uTRfeifen vomferat # T4t Share
el & fafdear ofk Jieft
wfaefierar 1 FafRor & & forg
Qo 37eH fohar T AR Fgat

3YerTepd 3ffdies TSty fafderar
aré 71 ey =g R afaur-ufay
AFYA & R TSI afg iR
AT fde adt TS| 39k faudia,
MFeifear Sigdiferer ok Iear
ot Sieft @t vemfaat 3
aoff Fgait A 3= wifRIfad
GEIGIEERHREECAN

EN

du Lagoon BK Brackishwater

Seaweed diversity indice
o o o o N
= o @ = N

[N)

SWDI (Winter) SI (Winter)

M
ner)

PEI (Winter)

® Palar Estuary ®Odiyur Brackishwater ®Buckingham Canal

SWDI (Summer) SI(
Season

PEI (Summer)

afArerTg & wrerag St  fafva seqait & R agelt Sareil < fafderdn

W @ﬁ \_Tra' L’a-sr 3ﬁ? W ® Muttukadu Lagoon ® Kalpakkam Brackishwater ® Palar Estuary ® Odiyur Brackishwater ® Buckingham Canal
T % e afiRd 22 @l | . T :
Tderor forg e | Stafafrerdr ER
3fehe -dR fafdear gaeies £
(SWDI), e gerehich (1) Zos
3R el eaT Garehich (PEI) ol ;:j
sencrrerens [ ool A0 QD RAED
fﬁjgﬁ_;i;m;ﬁ‘?ﬁﬁwm o o SWDI (SWM) SI (SWM) PEI (SWM) SWDI (NEM) SI (NEM) PEI (NEM)
mm'@%@m"@g?;ﬁéﬁw fiverg 3 Srerg et 7 afET-afam ok IR-gd AR % IR T
3 glewiic & wu A 3w, Wt Ar 5 R
Wqﬂﬂ IR H GHG Sia1el bl R Qehel-USTIfd UTel | ag 1.47 T
SIgHR & wU H 6 fRuT R aret gfg v Swre A gig & @ry-
Jarer-ghm N e
t".?’F'r - 3dTad Tehiepd HoTTett J f=ror yomeft 31afe & R STeT [oTaT HTFHI
Ud ATHUGAT (Tt daret 2fR) &t ot A & guR 7 +ff aivrem faam 107
& v oah JeeR vee Rl whiga aremel Rt Y urer srafd § gt Sara
szﬁ' # gret 7Q i e oftaa aRiRen &I IATGhdT 12.3 oT/3aRIR ot
v VR 23.2 UTH g1, Safeh fHasor I TS| TG WE g1 ¢ foh Tl
HISeT drarel & ag 19.7 U ATl g QaTcT-gHT T Gehlepd aTer
TedtuaR-TaT & SRR ot TR, Yehlchd UMTell & et Sare  3ifaferd anfdfes vd urifedfde
et & AffT ST &t 9.2 T/FRIR @I, St Fd=0 A Y& &l 8
gTe bt TaLfietdr st gedic oMl g8 SRR, SeR ST
o e 3Tt T wEOT e 40 GaTT A off GeR g qat wehigd
1/anf wfiex (PL 12) a1 Faorar TOTTel & STER FUTAROT ST

25 ppt @1 1T YT 37afd &
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AIHIG TANTIoHS WM, SMSHICSR-Ham & Tgt
Qe Te il & grafeeT

gl Sael Teblepd T UTer (SISF)
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Tl AT &
q1Y U
Hihg STl ot
gehlepe A
are

YRt gthe ghim (fiffaw gEea)
Pl 3 TR gonfaat o Teg
Qare, Sft. siféenrer (T1) ofR Sft.
ItTtheT (T2) & 919 9g-ured
A AT Tep =0T g (Tet
Qaret o foreT g rer) &t geren
# 31ch UG ol Hedich ohedl h
fe 45 T o1 Tehlghd AERT U1
gteror foram | g aie-arat
(PL) =1 €uguT a-1ed 3,000 PL/g+
e @ 4T, Safe THgt At

VR Gohel-USTTid ATel HoTTet &
gTet 7Y S Y o A SeeraH
&0 ¥ 37fdeh 8T Tehlhd ITART
# i <t s e Rt AT A oft
gig g8, St Sil. ohifdeprel & a1y
63.56% AT ST, hieither & T
62.45% &Y, Safch (a1 ag #
g 61.67% A1 T TG Qaret
gaifat & Sft. spiféarer 3 dgar

gfg waffa &t gar 303 37 sadht
fafre gfg 3 (SGR) 1.4% &=t
&Y 7TE, STafh SiY. Witk & SGR
0.97% @1 31eaa § I8 uaiRfa
gl & foh weelt arer-fimm wehiepet
aTer & ghim &t gfeg, Tt

T AT AR 9Tl Jonferay
Y FHY IATGhdT H GUR <hl <]
GHTIS B

1 GUgT 0.3 fopum/e= Hiex &t &R
T forar mam| aRkomdt & gdr ger
o THGY AaTe-Tehigha yomferat
# urdt g i @t sftad AR Tg-UTel 18707 & SR Tt darer ga g & amiRes R & gfg
Eﬁ"'ITtI'I?fF-T enfAet & fA-g9@ IuER (1 1.16% ! g1 | Secr@-1a &4
mﬂm foru/enf Hiex) Fen S=-a T aifdren off | Tifedra fasawon
SUaR (2 forur/at fteR) | v (t-uteron) @ 39 SR <l g g8
qﬂﬂfﬁmﬁiﬁ SUER & °R ufdepfaar (n = 4) a1 Tg 3ick Fifhg w9 §
Ucd U7 @ 8 qUT TEfAd Wi § URf9® qgaqut (p<0.01) urar mar, foread
ﬁqﬁq@ SIgUR HHLT 250 UM 3R 500 Gohd fAear g fob 9 Tugor a7
a7 30 R Sl ure @ & ox et Sarer & gicg aifdes gl
I B aTet UIAad a9 (150 qre yreg aRomet & dugor g 21 oremaT § e femrar T 6
F1/at HieR) UTet dreltd # Thlpd ik gfg av & e veh wewyet ATATS- TR G TR ToTITr-
b T epieraf Tt 6 A FEYT g (gare) Wefer o a1 7 <. Yo & gfg vae @t
gl R gfeg Taei T Siteher 1 o /ert Hiex U=k | fafre Siferpan P & forg 1 fopum/ant
a:{#ajﬁ'qva;awa:rfa?mW| gfg R (SGR) 2.47% &< i T8, HYeR ol GUGUT g 31fdeh gTe
SRIT # 3 herelk UM T STt 2 R/t sfiex uaR & gof 2

Iy foma T, e §) SueR

3
2.5
2
1.5
1
0.5
0

SGR (%/day)
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Caulerpa racemosa raft density
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g_ei=+, USTEA
Ud gasl ot SdTeH

| st wing efim & s drafigor

i\ TfeE it are i Uk Agaqut dekHieh 8, [oieent 3899 Ust=
SETAT T T IIh T H GUR AT g1 I AT ISt bl F9a 7T
8, fSad fafere ol aret ddfa Iared, ge’t aRumHT # Ur a1 =TS
UST hRishAl el & e A TEIdT etdt g1 78 dhgel AN gehl uRue
Penaeus indicus ATa137 & Afcierd & ShiAe I8 TR ITH =R & YehTU]-Ue
(TWHAHR) &1 YARIYUT AT 7| WHamR garifod Areren «f afky-
T &b H BISHR 3isl & [T &t Mehear @ ATRET 6 181 59 safdr &
RM G 23 A THiYH g 11 HiAF T &l 39 ugfd | A5-ga
fae (Eyestalk Ablation) & d1-9Ter STl ol a-Ta-Herd Ueed
ST 7T, Fred IS Atherdl # YR §oTT | HATER0T & =4 A goiArel
(100 f.am./eft.) & o & WA el R 7 gig g8 aur used
Gaieft aTa & g arelt g &= | HHT TS | IRUMHT § Tthel SHSIcSiA chl
3f® @ e mHier Hicield & Sigeper H Ieeta1g wiTfd uRefard gs|

A1aT & Afetend H SLERTUIER T T

66 | aiffe af@e 2025 W P

i
AR



R Tthe

ghimr & wafewR
(ARTUER) FeAae
&q Selag]-Tag e
T IR0

Penaeus indicus & WHeHR
gl & foiw farga-feemrae
(Electro-extrusion) @l Ueh TR-
gTdh, GRIgR a1 e g fafer
% &Y | ATchicpd fehar T, foas

glecst ol I AAd HEAYU! g
AThIpd Mietehier Teh fAseig gd
Ugl-31d%d IS g g, e
WHS®R & YASHH &l yifad
fohg faeT aR-IR TWHSIER Hugor

YIS, UoT-d gad) et Saared ———

g gaTl| g dehileh P. indicus
& faf3a ot sriehat aur g
# ST IATG hl GETdT F@T ohl
IeIE-1 &HdT IEd 8l

faifa aRfeafaat & stewis udew

H GUR GHa gl 39 deh-ich H

gRueq =R efit &l ge<hl Td Rafa

faga ST &t 12, oo Aiguf

H Hegra S gai 3R fa foheht

ARes &1fd a1 7eg & srgfuor

AR o SR g1 3eag

Y W g foh saeaes fagd dieest

TR 3fim & emepR W AR =t @

JAT 100% THSHR fAehra= ure _ ‘

R T TT-TTY SISl & heoT el QRAgYT  S1G e SEiher & Gofel opIefey

o gfAd e & fag ugea

venfa efiepzor AreTd 3 T3t off, fSeht ATl TR Ut T fohen it =
a;ﬁ_qﬁﬁ wmﬁﬁamaﬁﬂa gaffde sitgd amifkes R (0.70
| DHHT Mfes TR 70 7T (43-98 TTH) TTH) 2T 62% ITRSAT & T
him hY us== m|mﬁﬁm-qmﬁ;njaﬁa%cr§ Eﬁlsﬂﬁsa\?’%—;?ﬁgéiaﬂmw

2.7:1 U ATl el R 0.38 9 9 AR AT

&TH AT U 794 é?mgwﬁm %@ﬂmaaﬁaﬁﬂél
I ¢ \ 49% HaT g , 3 ppt TguTdr U

ma;mwwaﬂ)# (Ge3) off | area & a=g uoTTehl (O.ZW)aﬁ?aglgx—:ﬁﬁaT(26%E§i§

& folg 998 dc & Tl 186 USSR
il wepa fohg Q) == it &t
Pl e 15.57 St qm Sitaa
IR YR (ABW) 35.36 U9
(22-49 1) g<t fobar T, SEfeh

o). SRy uoHs

¥ g e § Ihadrgded
# Uie-araf (PL) 7 7.5 U &1
3ffad mitfes YR U e
o7 FgAsfterar udteror & 40 ppt

JeetEa &Ht OTé ¢ (p<0.05)1
o1 ggaefierdr & gRomdt & dohd
fetar & fo6 . saifRea & freik
sfiT 3= Agurar areft gRfRafaat
& ufa sifdres srgpfaid gid &1

oY, ST & foherR s
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fafas 3IMER JIITIceh WU | e,
e S Artemia ittt a2m GAipd 3MER
. S Yehel-Ald BRI & ATY-91
\'HT-Iﬁ'H ﬁTH?-'ﬁ'QT Artemia +E|ﬁ1:r,aﬁl=r+§°3ﬂ2ﬁ[
9 UAH SER 3ER, Artemia + THIgd SMER
IqTAT IF Jerr i S o fAfSd smgr o
U fehar mam
ﬁ[@"l’\’aﬁ[ Haffae gt
Eﬁ?—{@m SITER U
wesfa Rrafor a3 &
forq Shfaa g
STel1d BN IATEH o e adr &R JAT YRl
IR Sfia= sraemsi & 3= R afga wgE
Shifad g A R gRfFd e & g&fH ot &l
forg cmaf 6 fafere giwor smasa- fRT & TS
SHaTail Sl THSHT STid Hgaqut gfkomet & 19
&1 Portunus reticulatus & @mai g b Artemia
fenra & el Iugert 3MMgR 3rre- + PeAlepa 3MER
RT3 T (YR e 8 39 & Gae= @
T H 100 AR FTA H 50 arat  Faifeleh Siifad
& FIIH g9 R A GRigRal g & R U
afga ara fafvs qiwor IuaRt &1 ge 1 3l STAR |
Heieh- fohar | JIIH FATAR0T &

oft g<f i 718, STafh Artemia +
FAH THE $Hh [Hehe @11 3O
Gaohd fAerar g foh gg-3meR (Co-
feeding) oY @TET 6l Yge
gfg & Mfed dA & Yehar-aa
3R] &t 3raer 3rferes yoTdt §1

&8 & SaTfed s femR e
(. Hiergetew) & $R

. Wiergeiew 6 fafda smer e & sfarfa swrshifdar gd wuiaror o=

gorad! R<fer
qifda= heps 1
CICIRIGE

g ds fegeed e fAkiier
AT heps & @rat fAeprd o1 TRMIE
31ey fohaT TAT| 378 YTRUT Shed aTeft
HTGT hehs! | U 37ST hi T8 T
1243.89 pm 3R AteTs 1185.95 um
oft, fS=F T 70% SIdT (yolk) <t
T oY | uratfires ufehar & siaefa amat
hT UTeTd 28 ppt IdUTdT a1 28+1°C
A R fohar T smifAaT & daaH
Pl A P & g 8ig @ FAhe & 3
fa1 s (DPH) & ¥R da-argwia
dar ufafes 25% @ 50% STt fafm
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YISt IoTAgd 8ot i SameT ———

foraT | et FheraTden 6 3R A wU 9 faaRkd g+ & 1 8, Qreiehiicleh oTdf JaRsiiadr
DPH de Sitsar-2 (Zoea 2) HIRUT 3MTER TGUT e bl Ge&TdT gAfad seat & fag vfdsy & g
e H Ugd T 3R §Heh a1q I g8 | e IEREE h desie H 3ifdeh Sad STel-ureal Teie
g 3Mciaa Fiftel @l 3ER 15 DPH deh gt arafsii & 7 JAT g fed MER Ui et
% &Y H TGUT B a7l | gTeifeh, 8 TE1 31 aRkuTHT § 39 uenfd & UTATAhdT G chl STaIRT R de
ST Fifcer & STt Y Tag H Sifed ot fdp w1 uargerdr gl fear man @

Jad e e # oy fafae @it ofRk ATRaer &t ufwat e
tﬁqqg;agt?; SUAR MfAe fohg Te—feere @I 81| Fifegdh fasdwor @
Uletd BrER A, FF @ier, g o A watfilen e wewddl &
fafa= s <Tee, TReer Y ufRya 3 S i serReNfaraT § @ wewyl
et e, 91 g fomT SrerEaR aran SR 81 urar | geft wgl

. 3T 2T Tep =0T Tig v Tl g 7 it eRIes YR 9 T,
HeaTh IR F 9 W A, 100 s QR T & 2R e qHE
oflex et # 50 AITeliur bl HUgUT  ITER Uieiehlel - 71T AT| 34
S e ST P IR e e e RO e @ e e & 5 2
39 7o sreTe fare e, v GdT Tl foh STerER & SuahT & crsal St feehrss 3R ST &
N 3G g | oY Srfdeh Saesiifaarn JUGNT & T ARHEUT hl g7t
D el 3 g1 g8 rsal aTel SUDR A gof &1 9 Y fhar ST ebal & deT
(e o e A e 718, fSIEeh d1G ST &Rt & & Iare H gfeg Y S Hehelt g1

fafaa smerr demmei & TR It & 91 Whigdr ORier dht SdRsiifaar ok sifad R

=R YRUe==
YTl H SRS S

hdl BT B UoT91

MICECEC R ECINIS GRICRICE]
3rgEeT YRIH (ICAR-CIBA)

% PIhgIT STHYH g A TAER
IRTer HoTTel} & SUTT & 3ifosT
TS & (Thrgan sitferartaan)

& gRYee d TSt &l i
fohar| urepfaes uRasr & uekst T8
gRuea ATGT hahg! (had ! TISTS:
119.75+2.04 foredft; emiRes 9R :
307.16+14.46 TTH) oht 25 ddidt
T 3R 29+1°C dT9A TR 400
ez i Sfeha & S1emT-3TelT T
TT| YT ! T 91 & fag
I ftheer TOTelt 9T ¥dfiet det
U fohaT AT | Shepsl ht TR
WR & 10% Fl R T ¢21 ASfrar

el et TR 38 Al g8 AaT whrgen sfifrartaan
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(trash fish) e feras & A ot
fArsyor 3mgR & ®u A fear mm g
9Tg & 3G (conditioning)
& d1G GfActeel JHTSETeeh Tl
(unilateral eyestalk ablation)
foraT TT| STEETeth Usle & 91
3ffgd 23.2 + 4.88 fe=t & gwhet
SO §3MT| 3fS| aTel HIaT ehehs!
(berried crabs) & sigt & faerg &t
fafaa AR 6 78 qar sigsHT
& 9 faet a1g 9iEl & et a1 Tpea
g1 3fssi &HdT (fecundity)
1@ 5 Afeae aist & St @ ger
Tpe Thardl 70-78% &l &
gfRome s8Rk ulRuae= goredt i
gTaRfierdr ol uaffa sed €1

ThIger Nfaarfaar & arst sigiafoid i

ThISe Sfeiaaan & Fa-wpfed sisar-1 amaf

Gdlh chehsl

&) waeE

& fAT IoT-
3renfd wWETfad
siifaq sgrR womet

SrgdismR-diar grT fasfaa
ToT-amenia wafeld Sifdd SR
UUTTeAT dhehsT &<} Used H Teh
Agayuf umfa &1 ufafAfda et
&1 g ai T cfchdl o aTe
Pl fAI=0T 5epTs & Tehtehror

& ATeH @ Tl Ud Warted
STER UG The | UeH g1 T8
goTTelt fRerfRa sidRTer or 3R
I Ftep SMgfct GATAT et g,
e Adta Ffeat ok s W
frefRar &w gt & de emat &
M gfeg 3R dgar Iesiitadr at
Jo1dT fAetdT 81 I8 UUTTelt gee
& o g i Ao

o fAIY T @rge Al dqur g
AR & fag arg-wrs Hig gt

H i Fedl g, orad dare d

31feres AATI 31TaT &1 T1A &,
gt &Y fafda srawmsi & snur
TR 3MMER Y A= 3R 979 J
ST T GRS fohaT ST Tehdr
2, g9 gg yureh sarues siei
P SrgRiNT! 3 T Srgeparia
3R IR gk 5= STt 81 Agara
gfeharatl 3 @I IR AFehIgd Td

3TT-3MTeRd giEhIvT STUTR T8
TR g2} <l G&dT 3R Feddl
# GYUR T g | TRUFREEY,
mat i IesifadT & gig gidt &
3R puhI hl STSiifdent i THAT
3 & forg Shhet o<t (Shar H1s)
Y FRaR emyfet gAfaa e A
g fAerdt 81

eIk Shehgl X1 Haed & foid [oT-3menia wenfeld Stifdd SgR Horel!




Yo, goed gl e e

g yomredt A fohar maT| SRgsR A A fRT MW 9k ag HCG 3R LHRHa grHft
== T RN SR TAT ORI H 21 o1 SUFNT dhech URA Ut o =
P aRugaefie Arerei A ugam A wieror fhg Q) gafy g vdteront
CIepTehul Ue ST g et g2 ymoamrard #F <roser s v oi2 Fapeor
AT I STETU] qAT 3T 279 um g (egg stripping) gaiT, difeh
Wﬁ;m gt fademsifAes sfgroure eI g8 fAee (Yehad) & 919 A fAgor
T:FI'W?IWUT Y & RHA R Asfdl & gepry]  gRT FAS=H & YIT9 9thet T8 gu|
: e (spermiation) oft gt A § & gelcie Bl RAS-3memd
& qerde (Mugil cephalus) T 3FST] Al ofter e % woeft # arer faar S 281 &, arfe
(600 Tm-1.2 faam) & et 90 faT GnRH (MHTStgtfua-Refifsi Yfasg & Ust=+ gsteron & fag
Tfderdt 5t &t 100 2 e areht §THI) g¥etic fohy g, forad 3ifdres ufRuga ustes uTe fora
STt SRnat & gy ) gt IRUMTHEEY TdeR deh SHSTU] Hh Sk
Tt &1 2T ud e AT Fgah 446-467 um Bl T
gRuee S/ § A1eT Giite e
T O R i e & ST & hifieh gY HCG (1,500 IU femur? eRR
mma;ﬁm gfRude T UdT Ier| 3fed SfETy]  9R) @ °R fd ue gderor fhg
. I TaA-TRa H 92.8 + 6 ym Q| &Y UeIUT & Tl SigSTA
Alg 38 AR & & o SRA-RAAR H 507 £36 o, Forerd oo 3.51 o7rg 912
WS G draf pm B R AR A S g g e P & 70% R
9Tl Uielehict T TIePTR T URTA W TN AT A et a7 75% <} et &1 ahet
TRt ¥ e (ehea) HT H@IRT B3 gy Ao, aprduts o arfar
PRI <1 TOrerT A +ff HieH & HifeeraTs 1 ST @ fava |
H1ia 38 @R (Fesy e GOR T, 1l & S & M oot arg e 1o R gere
iiRen) & SR o TP AN 429% ATGR 3 i ayers @ R 35 o
BT Helichel ched 3 forg 12 w7 8% 1T YIGHTY ohi izl 1.4 x e & 3rafy), STa SR &
T Faferat (brooders) T 10°F9EaR3.6 x 1M BT oo on oo T 2, o 3

YR 5-6 fohur dem R asfaat o
IR 4.0-4.7 f&ur o) Jiay s

fafer =gt & #1aT L. argentimaculatus & sigmujat (shsiiame)

T ™ (um)|

39 aifafkem, 450 pm 9 aifdes
SISTU] ST aTett ATGTSH T fiee
Gfdd T arel ==Y T IUFNT hid

Sperm motility (%)
- w oW s o o
- = 8 8 & 8 8

March April

May

feiq Taffdes 3ugeaa smafd gl

Motility duration (Minutes)

June July August  September  October

mm Sperm motility === Motility duration

faferg #Ei & AaT L. argentimaculatus & sigrpst (sitefarge) &t

N

& (um)1
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ufrars da & sramfe dfie
uRuea ud g=t st Iaare

Ufrares A (AT herchRhR) Megd Iafeit
(protandrous hermaphrodite) #&et g, STt URY &

TR & =9 7 gRUe gidt & iR IH=Id: 3-4 a9 g folir
IR el 21 3 IRUMEReY gaiRal § =R1 hl et
e ifAfAd siss & gHwIT 347 gid! &1 39 9T &
GHIYT o flq PIT-STeRT 3U-aaeh Hiare (1-1.7 fam,
42-50 TfY) el HDPE welfé ot # 3@ gi—-gg1iRd
elehTel TU-TT 47| 390 Tdd-faHa< GNRH TN
SHcAie o A1 AT al 170-uTgd SR ([ehaa a@

i O B & ) a1 170-veenfzata (g Aer-uRads
Pl FeTaT o & foIg) b1 AT TR fosar | wefert &t
MR R & 4% ohi &X § 231 ASett (trash fish) f&ams
T aUT 10 HgHI deh A AT URI&0T, TISHT RTS8
TRE 3R SHAUTAGT hl Sheere™ gRT AR 6l 7181 Iu=mid
R ABfeIdl # dfIER SHcice™ & d1g fAee |1d URY garT,
STafeh ATeTeT # B S deh SIS &l IAd URTaT
STy fAepf&a ge ae sisTugsil &1 & 410-444 pm deh
ugd T SA-fAdER 2025 & SR fhg 7Y 3116 SRk S
TRigon # § ©8 J Hhel Ui g1 3R o717 5,00,000 33
T U1 TH ASE &R 75-80%, e &R 82.5% T ardi
SHfAddT 35-40% @I, STt IRURe ¥4 & Ugad 98 3hR &
ST Tidh ¥ U gRomHT & gor-ia ot gt & Safad e
feaure! ot faaRa fepw QI

38 s & qR TG o1 ey At

gt Ui srarifeies gRuea UsHe! 4 U
Qe T <t At 718 SRy <t F1 Ui

72 ¥ ufdded 2025

RAS goTTeft & gferam Hiemy &t uoe+ Sigt

[EEARICIER I

e & 30 R wI1e o1 Hamg ot

Total length (mm)
wos e

Total length (mm)

15
——Small
10 ——Medium
Big
5

0

Days post-hatch (dph)

() e 14 &t & gfg i ger
(@) vfrars Heare & gRf9e o @roT | gig 7 ofck



hieq uRfefaal A
Igpfad Mesarsd disfia
H grHTae URUT Uieiehidl
3R sigwt= ufaferar &r
Hlchd
Mesarsd disi (RTSFT Taf) & go- s
I kA & Sfdifd STHa< 2025 & 220-260
T R areft 10 bk wafaal ot g faar
TRT 9T 35 hited gRfEAfaat & gt ferar mar,
fAdeR deh 57 Al ol TRIRG YR deahs
480-650 U™ g 4TI 39 Sifafked, 650-870
T YR dTell 8 = Ta%h Afedl i JS&ih
3G o folg arere & wfia oot & war ml
TSI dRdT ahl 3TTehed e & feit Rafia
3MER Yere, Tafarufiy Aradst &t ARt qer
ST T 3iTehetT foharm a1 TdeR 2025 deh,
80% UsTeh! A ST aRuear &t TS|
facifard faeesinfae srawn & sisugasi (460-
510 pm) aTeft IR HIGT dAT EAIY] H1E He alet
grd R ABSf] o1 URa Ust=+ uteror & fag
T fohaT | wreraT @l 1,000 IU kg i &R
¥ HCG faar ma, ﬁaﬁsma’rwﬁu’faﬁmo
IU kg &t et (Resiffedinr) @riens € 11, siafes
T mefordl @ 200 1U kg Y g @ HCG far
TRIT| USTIhT &t 26-27°C dTIH R SrgRfard
10 T ST aTell JAREER! STeftd iy JoTett
(RAS) & ITaRd foam mam| T® T daRdT
& FTASIG ST U g fohdT ST wehl, foreeht

YIS, UoT-d gad) et Saared ———

oSty Haf & 3fe1

GATIAd HRUT U= THehITeichdT opT 37Tq0f T

T gafaRufRT Tahdl T STIherd™ 7 g &t .

TepaT 2| Weanty qaf aofaal d gmi gasterr T
WW 3R gaprer-ardig uRkf=afaat & P A 82 + 2.3 um T Tgax
o= 3Teh! gfeg Td ST aRuerrar 135 + 4.2 um 8 71 aUT gEY

TSI P 61 PR & ) o el IR Ry T % 65 Reft arq a8
GO U S0 see & A 610-1230 Tm 158 + 3.5 i deh Tl 7T g6
forg Mg qer S gfkdear, Teford! & 37STu] T T hAST 98
SHTcheld ST 2R qEhich (GSI) 3R + 1.8 um 3R 112 + 2.7 um 3l
foltT S1guTd 1 Gexien- fohar |

s Wrgage (=g Sirew) X

%Wﬁmaﬁwaﬂﬁ% uﬁ-qqa@aagaz-wa;am
gﬁazaﬁamaﬁ?ﬁaga; Wmm41211.6

Rrare TR @ et 70 Fferat pm gt foRaT 7T 9T HIET Ud R

Teha hl TS| 94 28 Hoferdl et T ST 1:1.6 AT TATI TIH

STRIR@ ¥R 400-800 UTH eI 42
Tefer & YR 150-230 T 2T
39 gafadl ot FRP &ahl, fUsrRy aar
GTOREaR! STl Y gomfet
(RAS) # @1 maT| asfaral ot

e § gt IR R Udke 3MER

& man qen fifd Sa-Torasn

uRueradr & Iug e Argrer &
285+ 36T qMTRHA 25.7 +
1.9 9} 3repferad &Y TS| uRgaaar
# dsit @ o felg LHRH @
17a-AaTgad e gad g
Uete, U 50 pg ufd fos.ar. i
& @ g g1 30 faA1 & @1g sfeT]

TE. g & fenreda afsTyy
(Whet IR 400 pm)
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¥t uRfafaat o
AT 913Ufther
Stta--eh apt got
AT S[SIh Tae
Qd ATal 9Tl <l
HT-ThIeheoT

qrsufther fay & MS g, @R
gt AT T S Heprat 7 a1g
ST arel! fafre gefeat § ok
3TohT 31y (Higrd) T fRepe
Gaier g1 37u- fafre sirepfaseren
TOTY & HRUT SART FoTac! T
IR F fA9iy gg<a g 91 399
sftweftar o7 off T1g ST €1 At
qrgufther, sty e &
UST-ich! &bl UThideh Ald & Gepd o
faetfiepa grruREaRY STefta iy
TuTTeft (RAS) & a1 7471 31eaa=
3afY & GRM, TR ASTerd ol 58
UT3d (3igarges deft) H 3fsl &
g & AR Y 72, 5t Ffeea
gRffaat & gwe afén vd A
T Gohd AT| YURI-SAGR ol ot
Sifera fapam Tl 20 £ 2 ppt
SAGUTAT 9T 28 + 2°C arqe= &
gafareiiy uRfeafaat § gRad=
Hh UThidich SISl R & &
AT T el ToT UT fopar
TaT| e efst ot R Aefaat
gRT 3iS & @t fRehe deb aga
fohar | AaSTTa ursufther @t
! 100 e &F¥dT aTet 38R
araf gt Eopl § 2 araf/efler &
T R U fehat a1 39
Bi¢ g@-fder (mouth gape)
! & H I@d gU ik IER
Uielehict faehfad fohar mam|

Ry | Afewr (Brachionus
plicatilis) 10-15/fefteilex aar
Puurs Fifeerars (Apocyclops
sp.) 10-15/feflefier fag e ok g yrgufther 7 (v) faf¥r erqorar qar () emrer-
ST # S Afeerarg 2-5/ st srareenalt & sfeta ST Y o
fAefiefter R RFTaid favar mami

34 &=t & g et gted & 91

ATaf hrRITRUT ek fohemR Sraea

d ygg Mq|

SRSy e & dTal UTas | S1UATS TS 38R Wicichiel

Heita argafther (ST ahrei) <l foherk Aoet!

Wt .
74 aiffe uferaes 2025 g/ s
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@R S i TR
mM<ht & U
UeeH, IS AT,
gfs aun ardfa
HIATAROT TR
IIUTdT Rl U9

TR et (Fermfaas feifta)
T IWRAT §8 @R STl el STeihIReh
o g, rad sredRe aczr
IR § 3T YTEATE &1 Shieed
ST H STk YaieH dT oraf
Tl Ulcteniet eht HIHhIghd e
& fag 0, 10, 20, 30 3R 40 ppt
AGUTAT TR FAGOTdT G&ToT fham
TIT| S Foieh! # RIS gig
Tq STRIRR-fehaTeTeh @@ der
gt & HRITARUT-gd 3R HIiavur-
THTd UG o1 Jedieh fohar |
e ohl 21T 7IuTich (Fulton'’s
condition factor) faf¥a Iu=R
# @R @1, St U9l et &l
derm glgeler (euryhalinity)
! gerfar &1 Gt Agorar TRl )
SRR & 31U ¥ @, foad
SRR eh-fohaTaen arjgersfierar
T Gohd fAear g1 fafre gfg

(Specific Growth Rate) 20-30
ppt TR & I et forad a8
Tehd fBretrar € o SuradY et ot
IIHATH ©U § F-UT fepre
LT TSI IRdT eh 3R RIFTAROT
&l g1 1| fgeta-wife sgue ufarmm
(Second-order polynomial
regression) ¥ FIUTAT 3R AT
ARSI o &g FoTgd dae
(R2=0.96) Trar TAT| Srfeehad
IARSHAAr 7egH egorar (10-20
ppt) R &St i 78, Safe I
TIUTAT UR STH hHT 31T | ShIITdAR0T

YIS, UoT-d gad) et Saared ———

& Ahetar 7 off Aorgy sgudla
ufaferar (R2 = 0.95) 2t 8 qar
30-40 ppt W a8 77-83%
AGUIAT 3 H1feh- AT Tehror
(ontogenetic transition) e e
feam| et <l et iarg H gfeg ot
AGUIAT & 1Y ALY TR I e
(R2 = 0.57) uran mam| v, feafteg
& ok geed & falg 20-30 ppt
AGUIAT JAT ga=t Ut & felg 20
ppt AGUTAT STJGeTaH UTs T3

(%) 3fs, (@) giremifeas fiefime & amaf e erriazor e (1) Shfadar

M R TSl & USSR HdeE

a1 AR izt Uieteie &l

HT-hIheoT

TIEH T
i g Tl (Sgrasi wfaatefa™) g geaar TR Al
AT ASeH! &, ST Gava- & @R STel fAeprn § uTg (&Y. wetfara-
STt & 3fR SicihTey T ATUR # 3Hh! feres JiTT fefera)
&1 50-300 I HR dTcl! UST-eh! bl ATSHITSR-HIST &
KRC & & foort & Tugta fasar mami S 2025 & SR,
Aaferdl ot FUREERY STefa iy WoTelt (Recirculating
Aquaculture System) & 15 3fk 20 ppt & g I=T FauTaT
@RI & 3G SR T
PIERCIE T

3igsH Ufd & & folg LHRHa &1 SuaivT avd gQ giae el &
ORoT foRaT a1 AreT Feferdt @t 70 pg/kg AR R S e a2
R Y, STafes R gafadt &t 50 ug/kg RS R Ht R &
LHRHa faar | g 33 & 72 €2 a1g 3fssiH gaim adr
3fgTT &Hdr 50,000 § 1,20,000 3i3/HATeT & &t 6t
AT a2 sredeita (demersal), TR T 8 dal
ol & gad & 3R 3T AT 690-720 pm 271 8= & 80 S
ge &g (hpf) 3isT & et Feperm e g1 3fR ag ufehar —,
100 hpf de SR 81| F<ITd @rat &l @arg 2.0-2.1 mm & S
e oft Tat
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9 TR Al &k

SIS Il U

Weiehicl hl HThIh 0T
i g Ao (Sgrasie efaaniefed)
& ATat I Ui Tehiel o HT-TchieheoT
& fog Sfifad emeR & gt & ary
TR T fahy q | &, wefetefers
& STaoTTa ATt & 24-26°C d9H=
R 8T 3 faT and (dph) 9@ s
(mouth opening) <Al 3R 160 +
5 um 9T 1471 draf @t 15-20 @rat/
lex & TUGUT 99 R BT T¢ Tl STl
(FETdT: 20 ppt) JAT geALaTe 9 W
ATt g &b § Guetd fobar mam| arat
# 51df ¥8R (yolk reserves) 5 dph d&
T 3| AfewR (snfra—a whafefaa)
! 3-15 dph & R wraf urer &b
T faam T qor g9 g9 10-20 91/
fAefictiex 7@t 181 39eh a1g, 11-20 dph
& SR Hduigd U 7T aaHTd, 15-30
dph & SR oAt Bl SR Attt
(emraT; 3-5 T/ fAeietex) & SMER oAl
J79YET BT 4TI 30 dph & M &gt
I GG HER (CP-42%) R fR-efRk
RIFIART ST & bl TTI §A8R
TR gTe o 40 T o 1g @t A 2.0
Gt T ISR TV 3MThR U1 e foram|
T &b T &9 & T 172 O
UTG U T ef Sarsifaar & 20.11
+ 5.63% gt AR 3TciehTeh At
ITSTR | 31 UIHT ohT Je T £20-30
ufd T (ASeft) UTe g ehdT 21
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Total larval length (mm)

25

20

0 2 4 6 8 10121416 182022 24 26 28 30 32 34 36 38 40
Days post-hatch (Dph)

700

600

500

400

Mouth size (um)

300
200
100
0

= Total length (mm)

Mouth size (um)

f TR At (SgrasiH weffaanieferd gfieed, 1822) &t @dia gig

i 377 ey &t i Toh Fesett & U=

T TR Fi fhenR Tett



gl ursfir ua
et smER &
A1egH J T
e & aRge=ar
H3-I 2025 & 3R 1.5-2.0
fohettumT YR aTeft 97 Iu-aawh
ufr darg gefadl e ass
T rH, fOReTSit @ e &t
TS| TR Td TR T80T &
g1, 72 Sl § arIRd 999
AhIfaT (VNN) a1 HehHuT Jord
U7 TR 3R S8 el & arerat
# Tugid forar mar Ut $MER &

39 & ICAR-CIBA & Seebass
BroodPlus f&ar mari 210 &=t
& gt Srafe & ERM, 22-25
ppt FEUTAT dTet STt # ASferal
T 3.4 fhentum o1 3ftad e
IR v feham | @fkd aRkaaaar
& fou nsferat & gmi— IR
uq f=ror wggl # feford fosar
T 170-Barsedee (MT)
gdic 34 #afaat # 3 mg/kg
(22 #aferat) a1 5 mg/kg (12
Aol SMRIRS YR & Girw
e 9| & sifafved wgt (T
7 12 gsfaar) &t sHE GnRH
+ E2 372/@1 GNRH + MT g&H=

YISt IoTAgd 8ot i SameT ———

IuTR fohar mar, S v g=
Y @1k 50 pg/kg IR vR
ofY | urRfAes ufRueedar ufaferar
& M1 GnRH + MT 3UaR 98
& gt R gsfadl TgaR J der
=101 g Y Ueh A1GT HSE
fedeR & uikuea gg1 areza € ag
vafefd ga o fafre Seebass
BroodPlus 3TgR dT gTHi—el
LU & IUAT T i s
& drerral & IRy 7R Td A1er
TSR Warg Ustiehi &l Ithel
farerrg fosar ST Okt 21

arare # Seebass Brood®us 3R & Uif¥a e usHah! &l gfg
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ufras darg A

i seRiivhi@fa

<pl AgIqd
e el 4 e dftg
AR aTet SU-aaeeh giRIg
e weferat ura & 7, o
e e erssit arett 37 ufdey
LTS o7 | 9T & a1 Awifad a1
gRadq it AR v & fav s
wefot &l ure die & S A
T T ST 19 ATt it wd

gfaadt aRed= ot HicHmh &
wrezr @ ot e mar| R-ufge
# &1 ¥ 3503 et T A gRA
& fAfag a1 Rxarg Rar, e &
THATERROT & SR AT §och Tha
&1 3R 3fdd: diet 1 # ulkafda
E&Wlmaﬁﬁaﬁ,ﬁm
3501, 3481 3fik 3543 aret FoAT
3 TeIA et &1 @ g il a1

# gRerc ga, fSieeh a1g et
ored faepfai gQ 1 a4 Rad Ao
& el UTgpiaeh TT-Ufaey Y 3R
GRTc aht GTdT 8|

T TR

3503

3501

3481

3543

/8

i
AR

ofRrr wfiara & &1 ufowd § aReds

aifife TN 2025 a-smm

CIBA




fadt & arenat &
fer o1 Shfeg
I H
gy

feean (A=gettan sfaen) s 2 af @
3ifeh 3 aTet Usiehl et KRC
# At & qrenal | w1 T qen
3¢ gAsg 38R (CP: 36.64%;
EE: 13.11%) foaar mar gsi= &g
9 3l A1 gd, S-S forepr ot
gemar 37 & AT fharas ues
38R (CP: 42.5%; EE: 14.5%)
fear mar| uRueaar $i f=&afa

I AR & fIg UsTeRt @t 8
mm PIT &7 (Biomark) & &
o | SragER-TdsR & R

fSreh sigrupait a1 =ard 551-684
um o1 R Fefordl # geh-gq &l
TUTaT ohT Tiafierar @hR 3 &I
GiehauT o dTe Yeh1y] 2-3 fFe e
Gfehd I8 T EhIY] B 5.38 x
10°

YIS, UoT-d gad) et Saared ———

HifAeprd/ml a1 s gikomat @
arerrg-amenia uRkfRafaat § fgear
TSI &t Tthet ulRgaadr ueffa
gidi gl

Tt gRT S=4-UfY A or
3Teher fohar | aRomAT @ ar
T foh &1 hY T T 80% HIGT
SFTER-TaR & GRIA dTers Yomferdt # uRuea /et fgedr & Sisry] o1 a9
fafas saorar @@= f3hT TT1 671-686 pum ST @ greah fAfd gy 312 Mepred (dry
siqifd dTerTa Te T dTelt AIGT 92T Y[eh-5d JqUT stripping) 1 wamg foar mm;
& ﬁt"a (milt) &= Tt R ABferdl et gTetifeh, FAse dthet g1 gam
RAS woferal e R T AR H 0.5 ml) RT3 AT Y e # @iiaRa
BeaTd SiEeaaF kg riRE IRAIRAGRHa- 1 1S araTd 16 52 e i
g e e grif a1 SuaiT 29 37af® & SR SSTY] I ATH
. G ORI ISt BT 1T, STafh 686 um I Fga 780.5 um &t
SRR~ o IR 0-3 ppt TR ) 5T et GRTH A | T, <t aRaffd eroTar R
AU ATl QTera gomferdt o g 9RT 3 10 €2 971G, 3 ppt # afgTuy Y FeR uRueadr @t
GAOREaR! STl iy Jotett @R 5o # & 7E grsaee Ararsi gertaT 81

(RAS) & IR e Ust=+ gsteror

STFEER--TAER & SR g IRUT § g dTeltd Jomferd & ured afkued AraT fgedn

79









@rel wenfah

82

¥ ufdded 2025

Igﬁhmﬁ#wﬁaw#wﬁmﬂm
T AHT9aH a2 gd gt ggred (DDGS)”

g a@T & MR H TiaTe Teit & UfaRIo & ®9 3 Iad 9 e
@ HaA 3ay e gerrefier garef (DDGS) <t IudIfid a1 Hedich

& & feg 60 faT T Ten SmgRIa uterur fokan a1 et 360 i (wRfdes
9R: 3.93 + 0.09 UTH) H! Igfdeh &Y & IR MR ITAR] # farfard fohar
a1, fomH ude Suar # 30 il & i ufawy 7@ o) gum Asgeged
(isonitrogenous) 3R TH g (isolipidic) IR TER 3R by 71g,
S5 36% e Ui 3R 5.8% g off| d araet DDGS &bl shHgE 0, 10,
20 3fR 30% oht A= H e fohar man, fSa< S @ed! o1 sk 0,

33, 66.7 3R 100% Sfaw=ATo g3i| GRUITHT & GaT =e fh g epur,
THehrIdT AT WIGUTEIAT WR ohig Ufdhel UHTd gl ueT| 3ifdd miifes ¥R, R
gfg, IMER FUIARYT 30Td (FCR) dUT ITRSHTAdT # ITAR Wgl & «d g
Agaqul 3R T8l UrT AT SUCTAfchaT™T (TShd-S=TSR) hl Srelch-IRTARAT
Gaeft Sifa & aoft gl d ek hl T TG UTS TS| STeH & SRt
Y WE gar fob o, =93 & 3R # "rael DDGS gRT HRITSH @eft &bl gui
GfARITI AT ST TehdT 8, 9T 399 gieg Uae, SgR Iudifidr, @
f&fq, guctdfchary &t TRa-TS SRASAT YT RR hl T R hig Ufdge
UTE T8 USdl| 39 YR, TTdel DDGS H dANTd dTet dehicddh Wi &id &
& # IUTNT hl Agaqul HHTEAT 3E@dT g

T T UTd DDGS T GHITRT qAqfeh e




3TER °<eeh <h

FGAE R
*q

Qe St

hiche

T 3ITeT

ICAR-CTCRI & UTed &t gd
T TehRehe o TN ddl bl
farectwor foham a1 1Y LTeRRehe
ot & Suctsy wralgsge &
TG AT U7 8 T 5 g
3R AFhT SIY URYRS 3T &
T | FHolf Fid & w9 F IuIRT
fohQ ST <Y &HdT g1 QMTeRTERY
Tl & SMER H geh! IUANT
TTae <hl &t o depfedc Ald &
®U F T ST GepdT 81 I8-3TG
& ®U | UT ohe e, Theehe

Giyor ue @ denfieh |

Ggd Td ST ravehe ol ST e Sue (%)

qiueh aed (%) S99 | G Aache | ST QAhRehg
T 7.85 7.7
el Ui 15.48 15.61
2R 31h 2.45 3.84
Pl T 13.7 11.03
3rret-argerefiel v e 2.26 2.62
ST QM 24.53 29.74
ATScIoH-Had 37ch 35.99 32.61

AT G9-T%d 2Meheha ol T gieror
fona ma| aRomt & uar g f& 3
garef ST & Il Hlaigrsge
& TG Ald & a7 3MgR fAafor
# Herep 3R g oI URURe ol
Gtdl & QI IR IuANT fohg ST Y
AT 7@ &1
w@fofd qd STt rcheehg T ot 9T FT-age
PRI T o ©U H TN
: 9 IR R daur g

2y &Y Gl - (ABW) ® T\m ygfay 3t 78, & 91 g1 SUTRI & g WE

g a2 SRR g A g R A st s R g & ww
‘:I'\’G-Tlg'lﬁﬂ;ﬁﬂ:l gerfdt 81 grerifes, Taefa 6 aeg (106 DOC) HP 38R UTtd et
IR bl UNHTd 3afd & a1, HP 38R T & arat sfi ot sifaw effaa eTiRes
Hifrae gamy &t gfg ves w® @ HD380 @ LD 190
IR Ui & fafds w_i & 25
YT T Jedich el oh felq 240 20
gfim /g7 Hiex & dugor e7@ W) S 15
gR-3¢fag, et gd urepfde =
gfiTT aTer (SIPNSF) &t &h- @ 10
e Gad= gRfQfaai & 106 5
T2t o1 Uep SMERIT uterr faha

I G 3BT &kt g&ToT fohar
T - (LP, 31%) 3R
3I-9dH (HP, 36%) 3M8R|

8 12 15 18 22 24 27 34 41 48 54 61 69 76 83 90
DOC

SIPNSF & 3fafa 3gR # Widla & &t fafra =i o diftva sfii o1 gfg wael

g b s sRve 2025 | 83
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IR (ABW) 21 U1 2T, Siafeh LP
3R T TR aTet S ol 3fiad
RN 9R 20 719 411 F=If gig
H Ig 1 HegH &R T AT, GROMAT
T Gohd fAerdr & b smeR & 3=
T WR SIPNSF uRfeafaat

# gfint <t gfeg ot g1 FehalT B
a3nfefes fa=@wor & uar g« fh
3R Y ANTT 7 ST AT

! AEaqul w0 ¥ gwTfad fohar,
S/ SIPNSF-amenfa i are=
gunferat & Sifde gig gae ok
3r1fefer gerar & sita Tge wfud
T & folg MMER & WidH & &R
T TR el AT &

fherdfier <fea
3TER & 91y BSF

R e g

<1 Ui

SIPNSF Hicteid & idifd ®g
JATRR Eant (150 e &FdT, o
ufaeat &) & 110 o &1 v
3R uteror forar mar| fifaag
ga™T Penaeus vannamei &
1.5 T8 ¥R aret fohenR sfint @t 150
sfim/a fier & sRU @ W)
TUgla foam | urifes smeR A
Vanami Plus (10%) gaten<or &
g ftherter &t 100% ufaenfdd
& gU UTed GIEH Hidl & A1 7%

ek Tieok TelTs (BSF) Hiet enfae
forar a1 BSF-smenfa, foherdfiar
A 9MmeR R Tifva siivi & dgar
yeef faharl g8 Srshifadr (86%
AT 70%) AT SaUR 3T
(1,007 frum s=ms 907 fomam) fRd=ron
g I a1 # 3Hfeeh T 3MER
GETdT g1 T@! 2T 3R &aTdRoT
3UTd (FCR) & ATl GuR war
(1.39 9 1.40) | &l g it
(caferarTa) &t R gfeg =0T g
# 13t sifdes <@t (18.78 U\ I
16.93 ), gy giRomdt & veffa
a1 foh BSF #iet SIPNSF yonferat
# i SER & foig Ueh sderd ud
feepre darfctes TidH &ia &, St
i & gfg ugef @ gweidr fohg
fa foherfier a1 Tt faepea

TS o ehdT B

SIPNSF # ftherfiet & @I ok BSF #Hiel el SuilTT ehidh Iaarfed sii
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grgeeT S A
3TER AT U

3iare smenfiRa
W Ueiel | hl

gfs gl &R
U

grgeat sfitm (Penaeus
vannamei) & fafer= sgR am=Taf
AT TepiaR/ STaRTe SR i
geie & gi uael, Sfifad e &
TR YT RIS TRTAT TR JHTE Sl

Giyor ue @ denfieh |

T AT | Uik et & 70%-70%-
100% 3MgR AT (T4) a1 SUIR

NfAe d— =01 (100% 38R
HET), T1 (90% S8R |#:AT), T2

(80% SmeR A=), T3 (VhiaR faaf & & o7 99 & 99 gfg vae=
80% T 100% S8R ATAT) 9T T4 T g3TT | 38Y FHehe ferar & fob
(TepicR faT & 70%, 70% Q& 100% 3R A= & AafAa et g sidRre
3SR J1=) | 37e8a & giRomat & 3R ST Uaer ohl @TgeaT
SUAR Tl F S gig e A dlg i & AR Ut & forg et
Tifh ¥ & Agayui SiaR T8l &Y Y U ST FehdT 8

37T e o felq Teh TANT fhar
TT| Tg 37ea 300 efie” &1HdT aret
JITehR ThSTRYY ¢hl H 60 UiRe-
amaf ufa g9 fier & Too= g7
R Geferd fohar | gg ot
90 fat Y srafd & faw gofe:
Irgfwdehiehd 3ifehed (Completely
Randomized Design) & 3idid
4= gRigfat & arer fokar mam
YAP THITRYT & i SIaHR &
IR ﬁ'ﬂé’[ 1Y 38R ahl ST Effects of feeding ration and intermittent day feeding on growth performance of
frar T g o qﬁawg&g Whiteleg Shrimp
waﬂm T IGINT TRk by Y fAdigadh
URal faseiwor § ag o+t uafefa
iﬁlﬁmﬁa ga foh fehua ufehar 3 Tt
HTgR HHEI &Y G ATHRRI Ggrsid! aafet
iaeifAh- ﬁiwﬂ'cr (taxa) @ T fmam| fasiy
AERUSH ehid ch 73, 37% Ao =
9T Qell THTALM TR 0R daqdeet
(Weissella) gt &t wrgrar &
gaqH Srerg | NfAag gamy & Agayuf gfeg urg 31 Shint i sria
313 GESid! TSl IR hed gd # g Agayul Uiemifeesd & g J
forfoaa Tiardia @ett & urat &t Faaieet ufaren ufafharat o
37eg fohaT M| SR # OTE ¢ aYT UTe Gefdl § gUR S
Gell Bt &I HERM &R (27% # INIGM < ehaT g1 3 fAsmut
3R 37%) TR e fovar T Hohd fAerdr & foh atg-se=n
mfeaeadifar (Proteobacteria)  fosfoaa Tiame= @ett (solid-state
T = pol gersitdt gul 7 70% & fermented soybean meal)
31 1 ARTEM 3T, o T ot g & 3R # fherfia
JRERigecH (Bacteroidetes) &1 & 3ifeies fdwmas & fg v
7 31| fonfoera Taggt & faifdrn TggIRe UM UG et gl
&1 <hY ATa8T TR | gfg 3

T8, ST ATHRT Siarupel & dae=
T Hahd el &1 3 Strarugstt &

fafre Saafeha Aiffet & Saea
& FaTIRft &Har it 8, STt i
(Host) & 3Tcper aTIem d &
INTET &R Gaball 1 ANCOM-BC

o). gamT & 3MER # fhfvaa grmE=
Tell & AT ST MiEriifees Siar]
Qe wgvma
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gersiiam §
dqolld <hRTI

gt @ell (RSM) &t afferd
gafefay ik dadiaredis afad &
fenfuera foram mam, arfer qiwor-farieft
hIReh! ot A fhaT T T 31k 39%h
givor 7o 7 gfeg ol S Tk | fohuae
& gRumEeRsy Hifaa srfit st
arsfaq, Afdaifaa ok feweitha

o TR § ShHAT 19.66%, 17.18%
3R 10.91% I g g8 | it aam
fohfuard RSM @& 0%, 5% 3R 7.5%
AT TR & 91 Uig Ui
3TER IR fohg MY fehfoaa RSM W
qifta g & fafsamd o ©R &0
urar 7| fafsard 1 3w A
aTel HgeqUT SHeTI3it el Ueh el g
Ig @ fom1 fhfoaa RSM ar fRg=ror
STTER YT & aTet ST bl JareTT &
A 7| fhHTeIed 3R deRigseH
g4 fehues ufehar & enfae gia €
o gieft (host) =ri fafes given
e U I | ANe 2 g1
g4 faRiy ¥ & ag-Y@er ad

3171 (short-chain fatty acids)
LA €, fSTeht AT fahfoga RSM
e 3TER 3 W ¢! gl fhfuad
RSM & THTAM & 373 gersiiarT
et fafarerar & gur g, St fb

Simpson, Shannon, Fisher 3R
Chaol gaehichi & uafefd gorm s&ad
ST WA, I THeh [RRAT aT I
vfcRieres &mdr 7 gig g3 |

foRfUd RSM & S8R T M1 &Sl IR g

fherfiar &

R IR MER

H Argshifaad-
ferfoaa ureu widi=
rsror & IughT =61

gTse o i <kt
3= ATSshiaTaIeT
R YN

W7 a3 &Y 31 ATgshiaater
TR TER | HISehifaael-fehfoad
qrey WiéA Ao (FPPM) & garai
T Jeich fohaT TIT| UTeY Ui
fAgror (PPM) SiaTelT @efl, JaTchett
Gett, T Weett aAT GEorgE!
Gl l AL 6:3:2:1 & 3UTd

# TR a9 fohar T PPM &t
ST qor deimrsdtsT At
T ITINT TRh 150 efiex &war arat
URIcTe-Thel BI-37awT fchuaeh
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Giyor ue @ denfieh |

# 34°C qroH R i =i d
fenfuera forar mami sfimi ot ot
GH-ATSSISHT STER f&emy 78 veh
=T 3R, o 15% foherdiar
(FM) &; PPM-7.5 3R FPPM-7.5
3MeR, fS= 1 FM &1 50% ufawma=a
foraT T om; dur PPM-10.5 3R
FPPM-10.5 3mMgR, fS=d FM

T 70% Tfa=ima= foham T o
febfoar smem Fel # derlRiasea
3R ufgetadhefar afgd aryert
Tt (phyla) &Y @mder ggzar
3tk g8 TS| S isier d fafdre
Ul IS 398 d3 Uty STd
&, STl PIEIgIEae o HAA SUANT

H 9grIeh gid ¢ | TfdeiiadheRan
fafors uepR & AT SuToRft
gerer, ufasifaent dem Sadfeha
AR T IATET hRd &1 5 Fshl

Y Hohd fAeran g o ure Wi
Tl opT ATSehIfaTd fehuae i &t
373 HTSchIaITeT <h 31fdieh et
T ohl STaT T &
ANCOM-BC (@fT-thies I degst) & 9T, CON 3R ®wHS wie mid e
gree ety 1y difAgd a4 & sfid & Fa1aT SR & AT H His[g ASVs @l 3R
Wﬁﬂgﬂﬁﬁ- GIE et qorerr H aRad= g Tl foh FB-2 Tg | WidH & ura

ANCOMBC fasatyor & fohfoerd Tq 3gLNyu, hreglgge & ura
"angm R el SraRiT e sl T
Hereifas et Rar, sedRiafsar S SuTarRft ArT § SeoiaHa
grdd ©) T sifeptaergd ol TR A Hael gar|
STIhHOT 61
T AHE ®U g Sifdegad S (DEGS)
JTER H U bl AT U T[ura & ugaH gs, [ arfveafa
ghim <y gfg ot wanfaa et &1 =0T THg & o A g
JAAT T H 3MER T hr fohfuaa smeR Tl (99 1 gd a9
TOTAT o S1F HISehIaTH al 2) ¥ 3rferes urg M1 39 SrfafRem,
SUTTTT ARTF UR YT T STega KEGG Ort Gaei= fasetwor & gar
forar a1 59 SremT | URIete-
“het fohuaas # fohuae &g Ifee
gafefeld dem deRimresdie arfadt
& GAVST T YT fohar mam i
gHATS IS (34% ahedT T,
CP) 38R dUR fohy Tq: fam
fahuae aren =T 3gR dar &t
fohfoaa ameR, S8 &= 1 (72 €2)
3R &9 2 (96 &) e fovar mam)
fopuae @ srrasaes i} el

A H Iecte i gig gs, o
ot gam S & TIE Y Juras @ S TSl d@adH iR gva

g Taanad gt mftvae 2025 | 87
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SIPNSF "uTTe

H gr3e & foimg

& ofid auT

T ot |
SMTERI T Sftaro]
UIGRIGGIR CR RG]

SIPNSF yuTet & oH WidH, 3=
T der AT 3mgR o s
TR 50, 80 3k 110 fa=i & urer
& R DT aama & ure
Siet 3R arid H gewsirat mfasfterdr

a)

1 37 fohar | gfi i e1id
JAT U1l STel H el TRUTHT SfiaTo]
(Total Heterotrophic Bacteria,
THB) iR % Vibrio 7o (Total
Vibrio Count, TVC) &S &t g1
it <t aid # Sframy] fafaear &
TdT Il foh SMTER T UBR 3R
T ST YgHsite! GHar &
WR hl AGAYUT &0 § g1fad
&4 g1 50 fat & gre™ (DOC) R
3I-UIEH ER | THB &t Iw=n
Agaquf wu ¥ (P<0.05) 3ifereh
oft; gretifes, 110 DOC WR fA=izron
STER H ! T&AT Agayui &4 9§

b)

3fferes utg TS| o). gaTay i It &
TVC URf9® 3R Teg ure a=of
& SR MR J AT & TR T
Hg@qul ¥ J g1fd gaim 50
3R 80 DOC R I=-UIEH 3R
few Mg i & TVC, F9-mda 8fiR
0T 3mER fag g it &t gt
# Agayuf ®9 § (P<0.05) sifdw
7| gTetifeh, 110 DOC T 3MER
SUART & o9 37id & gt Vibrio
U § i Aot SicR gt awn
T 39k Sifafed, ured Siet &
THB 3R TVC H chlg AgaqUl 3k

T8 U T

fafera didvgert SERY &1 arid & Sitary] fdsfierdr o uwmE: (&) ot gratdt sfiarg) 7o (THB) (@) e Vibrio omT (TVC)

TER ¥ fa=ier

oAl ek T

o1 gfg-waeh

sfi= sifveafaa ge

31id HTSshIa™IH

O} UHTd
fa=ieT et (Cottonseed Meal,
CSM) @1 dif9ad aama & SMER
T foherier doT 317 38R ucah! &
3ifer faeImu= & ®9 # geaic
fohar T, foraH fasiy wu @ gfg
Ugeie 3fiR 31id ATSehiaIleT IR
3Yh UTE] TR & chigd fhar
AT 0%, 15%, 30% 3R 45%
CSM gad IR a99IéAas (37%
CP) am gafaifufes (6% EE)
3TER dIR fohg 7g 3R i
&l 60 fo=it de 3 ameR fow myy

88 ¥ ufdded 2025

CS0 3R CS15 38R ured it
7 gfg vrael 3R 3R Fuiaror
UTd Jer=ita Uy g1 CSM &
AT TR A gfg & @ry .
gama # ggfo-oid gfg wRe
11 (IGF-11), SRt (PM),

hihithactfchaal (PFK) dem thet
ufis ¥4 (FAS) S gfg wd
Surgeg-gaeft St 6t sifdreafa
H Agaqul &4 § hHT ATZ1 3id
HrgehiaTater & fasawor & gdr gel
f&h CS0 3R CS15 SMERT # aifeies

60 fa=it @eh 0% (CS0), 15% (CS15), 30% (CS30) 3R 45% (CS45) farmitetr Geft gt
3MMER f&u 7Tq ot =rda & gucidfohara SiiT <t |rder ifHeafer|

) smmsimax
N7’ CIBA




gessird fafaerdr aur angee
fRIar it 381, S1afcs CSM & 3=
THTAM &R § geroiid! fAfdedr
H pHl 3T qUT A T SU=E e
aret Sfeeivster ofik fafsat 59
STERATG! STIaTu] g1 et TgRaT
CE|l

dt. g & 60-fiadia smgr udteror
& SR farettelt Wefl & Af9a w=f aret
3MER (CSO—fT=0T; 0% CSM; 15%
CSM; 30% CSM; 45% CSM) faare

Giyor ue @ denfieh |

g fiT &Y siid ATSshiaTdter # Taffde

TRaT aTett 40 Sfiaruy derf i arder

UgRdT T Bledy|
@T13e A f9img & sEgR A
ferfoaa il
guTd2E A 3g<h! gie, ufazan
3R 1id TR U9

NI T9HT & 3R | U DA gedh h ©J
H ggreitdt fohfad gRert @eft (FSF) <l &rHdT aht
Heaier fohar w1 aiftifSe grermt @ett (SF) &t
URIcte-Thdl fohuae H dffere gafefaw (109 CFU
mL?) 3R detargetet ERfAE (108 CFU mL*) 1
ITINT &h¥ch 34°C WR i &=t aen fopfoaa fopam mam
fohemR i (1.86 + 0.01 I GwH aTet) &l 56 fa=t
dh diF THATSEIoH! JTER f&ery 71, sreid =T
3TER (CON), 2.5% et GReTE! @eil aTall 38R
(SF-2.5) 3R 2.5% forfoad o @eft aTelt 3MER
(FSF-2.5) | giyur eieft fa=awor & gdr g foh fohoas
T e U 3fR 3Taedeh STHIAT 3l bl AT |
g g8, STaifeh 31 aT qiwor-ferief} ehent 7 et
g1 FSF-2.5 3MER @@ 1y Sfi # g gfg ofk
&fres gfg TTuTies e ®Y § 3ifeieh guT FCR &H
UTIT TRIT | 3fid HISshiaTteT & fa=awor § uar I« &b
FSF-2.5 3mgR ety mq sffi & urfaa diaraifee
Sftaro] @gl, S Fulvivirga, Ruegeria 3R
Shimia, &Y |Tder ggRar 3ifdes off, Stafds Asren
Pseudomonas &t TgRdl &H g5 | 5 [sehsl & Tl
7T foh FSF 3fid & T ohl SgraT 27 aret aT gim
ST Y & folg geh Hervita shrafere SgR g

(sustainable functional feed ingredient) & &4

# Agayuf yfiest AT dehar 81

. g=am@a & CON, SF-2.5 3R FSF-2.5 3MER AT M R 31id
HTgehiaTaler Y fafderdr iR sreRa

A) TreT ud fAfIre ASVs 6 Tr ol g1 arerr 3 3RE |

B) Bray-Curtis gt & 3Tk TR PCoA fasaiwon|

C) 311 fafderar gaeian|

g Fomr ooy gfer 2005 | 89
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affet e w dt. a=ma

< qTet= H N1 - uTelt

3MTER ‘FRIEierH, &1 gegicA
gfHt de IR REIerd MgR i saagridn el Jedich
A & folg FaarY, ToRTd d Ueh @d uieror fosa
TR | FERY H aTet 1Y S (3fEd uRfHe akiRen

YR, ABW ~ 0.05 TH) &t 4,000 oif Hiex & T
Bt & arere | 25 /et ftex i R G Gugta fhar

T AT dTelts & ST & MR & SER fafe ATl e e < R &
1Y o FTEIerd 3MgR fag g1 56 faat # sfim K%T%mem
T G IR YR 12.90 UTH & =TI redTiges AR UR|

gfg & 1.53 § 2.97 ¥ /TwTE & &ta @, e
3itad gfg &R 2.21 ym/aarg o1 57 &t & a6 e
1,047 fepeltumd Iaare Ted g, foras Saeshifaar
a2 92.1% dT FCR 1.06 @71 Urdifies darerre § s
h FAS-9R Tael hf W = 0.008791.2983021 R2 =
0.9779 (p < 0.0001) & ®u # Sif*reed fovar M|
it & uTTees Tafees gieg a1 ufazey uram 1T,
ST foh erferepier dia 1fa @ sga aret 9-18s S &
23GT SITAT &1 TTUeT 321 &R (relative condition
factor), Kn, 1 & aifdies (Kn = 1.0031) gT, Sit fimi
hT Y QMRIREp GRT T GRATAT &1 TS UTA U=I&ToT
gt et ae & a1 Sfi ureq § [RTEices & SudiT &t
URfAh gagriar ol JHTOoT ST gl

TH-31T3e URteroT (56 famT) ht TATtd R ARTa-TTdt Wihg sfim
STER FRTEies & giftd sfi o cars-wR dser (LWR)|

ithe ™ 3R RS
SITER kT IYYNT ehich
HTIT a1e9 & SR a1
& STcT Qd g13e o fog
<l ariq # gewshda
fafderan

Safefa gfitt dY. aamaa 6 siiq & Sftaro] fAfaerar

31T 16S rRNA S & V3-V4 &5 wR anenfa

AN ol SYANT ahich fohalT TaT| 378 |

il ol wicheTwasiR [RTEied ameRr (T1) e

URIRS Ugladl & i aifoifsdes mgR (T2) f&emar

Tl ST gl | SfiT < erid # uH Sty ger

(genera) TEHCIdaRR, TR ISaH, Tidhichd,

ERIAIT 3R LAIGIBIHE T TG | ATHRRT ST

AT ST aTet olacichichd QU < TTder UgRar T2 i

I B T1 # Seeia-ta w0 & 31fd off| g9k fawdiq,

fafsrat Tadidt. &t arder ogRar T2 &l e d 71 4

e ®9 T &F oY (P < 0.05) | daefA STet g st

& gHHIfeh H ot TRUTS Sftary] (Total Heterotrophic

Bacteria—THB) 3R e fafsrat (Total Vibrio—TV)

Fi AR i 7| A STA A THB iR TV F &R &

hig AGAYUT SR T8l ol 71| gTeAifch, gHAielth A TV : :
1 &R T1 41 qer1 3 T2 & gedieeiir = @ e o (P JRE AR

>0.05)1 Sitaruy der 6t rder ugRaT|
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Giyor ue @ denfieh |

TAThe TSR RIS SR T IUFIT Pech ST UTe & SR @Tge o 2w Y o1id & Sfiarupedi &bt arder ugRar
a) gfint &t orid # diacicriery Tadidt. I arder ugRaT

b) gfict it sriq & fafsrt gadidt, 6t wrder wgRar

c) gmifereh 7 fafsat a1 v

R & fhaR wﬁﬁmaa@q@mmm 31feres dem FCR &Y Ul 7| 39
e 3MER &R R &l gorml

T ARRANET 1y o otk amem caren & 5 e & T gaim foh foReiR a
hY STaTHAT BT YUR G311 40% W arer 3R &R &ha 7 gfig ofR SMeR qarar
3Jper UTeT e dTet Shebel # YR gfg, &l ggraT a4 & folT 40% 3MER
fawre s o (%) e SGR 3R dgeft Iga i smgfa I TR 3G gl
& .
gf SR S8R G&TdT # gUR 8g 920
3heTdH STER WidH &R Meff 80 = ab
A & AT SHeT-3reTT whifRees 70 b
¢he dfeg | UTet 7T hebsl R 90 = 0 c
et a1 wes SR v fobar mam| %50 ¢
URfA Sfad RIS 9 8.14 w40
o7 TSt e dhepel UR shEST 25, E 30
30, 35, 40 3R 45% &=d Ui 20
Tl U<l ele SMTgRI ohl Hedich 10
foram man) sifaw amrife 9k, 0
TR gfg, ¥R gf ufdem, Rt . 30 3 40 .

3MER H TidT &R (%)

25, 30, 35, 40 3fR 45% el M TR aTet Oele 3R
e 7Y foheik & femR tha & SRR YR & Sgat

9 & (SGR), dgell gaer &
amgf (moulting frequency),
3MTER TR0 37uTd (FCR) e

@Lfa-q-\ra,—d Seld PN # HRIfcTh MR ekl fohg TTQ dTot Tgl SiaTel ot 3t
a?fat{aa'ﬁ % w0 H IUGRT 1 B S Tt ARE ey, TR ol gRT @RI
g1 3¢t Ha |, adu srega o T 3R IYeh o UTe et b
ShaTed- STeTRe SRea o T S ARfARe  forg o e Rvscioor @ s
deie e AR e e A e A R A T (99,
CARGEIC: & g Tt Saret-oneRa ddle o IS W (<1%), 3T e
TER T fAehrd Ud AThIeRoT TG Y AT (47%) T FHead 9
qﬂﬁ@ﬁsmﬁg?ﬁa;@m AT AT SR T dTeTTd F Teha Y g UTg 18, S 39 @iha-
g e Sledfeha HROT

;\“ ) SEAMAT affe ufdaed 2025 97



g HRITHE T I gerfe
3 fatuarer & emeaR W, ST,
Aefteptf=rar et 0% (Ad=ror), 1%,

2% 3R 3% oh faf9a TP Wi
TR QM ek thehsl o 3MER
AR R 7T qUT s shel o feig

UceTSoR ol SUTNRT Shich 3 SMERI
& Uele & wU & JUR fohar mam

q%%%@?ﬁéﬁm@?ﬂmﬁmaﬂmﬁaﬂéﬁmmﬁm ) TSI T SaTe, (@) §R Seit & gErdt 71 A,

TT) T Sare ot der (7) Yoeg Uele SER|

] R sha i
URfN EwIT &

fAQ TER < AT
AT <hIhT

TR UTe & SR gfeg, et

IS dAT HER IUAHAT § IR
%+ 33T ¥ & ™R ohe & URfAh
fohemRT & fw SMER e &6 &=
& OTIchIehRUT ahT 3Teard fohar |
ST 1.05 U & URIYS 3fiad
MRIReP 9R aTet fehamR dhapsi
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@t 42 Tt I g1er T a1 31
URfYS ARIRB IR & 7.5, 10,
12.5 3R 15% i & & IR Uale
JTER &1 7| e 37T THg
&t STifad I & 719 T 3R
T3 mam| gfg s, Fgeft agem

YR T8I 311 12.5% I MR &
$ R R gIQ HH FCR ot fhar
T, ST S8R SMER AT &t
gorfar g1 Sifad o o smgrR 23
TR gfeg 3R FHgelt IGai hl &
31fep T, Afh it R & 3memR

& g, fafe gfg o aur ameR
EUTAT 31FUTd (FCR) T Heich
fohaT T | dele S8R UTtd et
Tt Shepsl H TER & &l 12.5%
deh I & 1Y gfeg 3R dgelt
I I TR # shifeh GuR 3@
T, STelfch $Heh G hlg Seet@ 1T

&) Farsrmas
"N#’ CIBA
B

TR TER FUTAIUT T Jel-THD
&y § 3ffdes o1l g7Y U &

SR TR, TR fohemk & famR
Shal oh AT UTeid o fT IR 9R
% 12.5% I deie 3MeR @ &y

R D! ATehiepd fohar mar|



Giyor ue @ denfieh |

JTER &R o ATehIhUT Hereft arezra & foll Uole TR Ud IR Siaw & & &R shal et IuanT

19 fafas emerR
FaeqT3if & siaifa
o], farw ohar ot
TR Teh- TR
PIGE]
i fafera smeR cuawmset &
Siarfa s feafei dha a1 500

SeR &THdT Tt 8l | 45 fa=t
Teh AT Tch-3TTETR gTer

fohaT T U o H UiAd
WRgeted & 15 shdelcd
(Crablets) @1 Tugor fasar mar
derr 3 Ffafad Suar gl #
g1 TT; AdET, deTare + 9t
foher (T1), HraToadien + aet® A9
(T2) SaTRedten + Harhie (T3),
goft SuaR THE! F Trtulch
g 2-5 mL/L deh §91Q 3@l
AT | UTed GO § 9dT gl b
T2 IUDR §g H 3= IUAR qHgI

&1 g | Fatfde gfg o aof
& T8, IS 18.65 U RIRS
YR, CL (=199 &arg) 2.85 It
Jar CW (g dtsTs) 5.82
it 38| ITaTTes H Shaeied &
UTel § Jarsiiiad &R # gieg der
Wil (HfafarsH) # et g
# ggradT fAeft| v & ofd |
Sdeh SR TS e
Pl RUTS Sfiaro] (THB) &1 i
farectwoT foham mam|

TRNTATR- TR Ut & i A9 SMeR erawafl & ofdiid & R Shal et F3AT Uehaten<or

‘\“5 F@FAWHT affes Flﬁ_el—d:f
N& CIBA 2025

)))))

93



gRemieas fafima ue ggg Mt ueiid 8, o @R ST &l STelid i & g Sl srest S9ma=mg g1
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4 gau daret gd
hIUYlE T a2

99 R I
amq&qﬂmaaﬁr

g
YR & JIeh1g URifies dhg &
& Qare, Afews, Siddrs Jer
Artemia & ST Td 98 G
TR 3aTe a2 fOhafther Ta eetfther

Nitrogen free ___
extract 14

Crude fibre 6 _~7

& et re | $9eh STy &
fore ges srgetem gfaer fefad
& 77g | FAfSrT ger <aret amER
T SUINT e §Q AISHAISS
HUTS & I-cd IATG i
TehTch T HT-TchIchuT fehaT T,
g fAeiea (fheee ) voTredt &
ey T Aett/Aifeerag i fFRar
BT i 15| IaTfed Hiduls
Fifeeras o1 ST gRanifeas
fefia, A= arexy qen
sfrRGTT e St @R 5
&Y gorad! asferdt & ddt uteT

a) b)

_ Crude protein 49

Giyor ue @ denfieh |

H TtheTdrqden foham TT| haTgs
HIOUTE & Tivor Geref} fecwor @
I | 3T U (49%) o
fafds (14%) g uis 781 v
3T 37T H, BIC AR & YeH
SraTet (SeTaetag TqUTd, g
FeilRee U, ) & TATagae
! IS T IUANT hch
HAchIchd fohar I §9H 20 e
& IR 95% & ik FeAtagie

FAHISE HIUUTS ITITHAT i AT i T FRTEll TR IS T IUANT hch eI
TR (=) 5 e, (@) 10 fame aar (1) 20 el
giehdhle faepf@a &t TS| 3T YT F 42 x 59 f2STe @ ufefidhle & urepfde
TS 27 x 14 9+t AT gTeht Wi S T & FagR aur yurdt S|
UBE e ¢ o1 U fhar mar, s 7 @ geiye A gl g1 U v
gﬁﬂm TSe I, 3T HUR 2 At STt Teref} usteron & Aremw 9 39 fafd
-3 T A1 5 Fu Rerd ®IH T JHTUTTeRRUT fehaT 71T |UgoT
T (ShIETS) T Ueh Srgpfeld Heafer T ot Ufd 2 50 Sfa & Tgree
fa=amg (optimized vertical 300 Sfia & R U sid &
<hl configuration) T TRIT| UAH 3 IR § ofiep it St 151
: R Y T8 quT [FERd S & 1Y Pl IR H hRIHAR
: AR T SR NN
T uRfRfaat & uicfidhie T R GEET T =0T a2
¥ Prifg arieTE Sare & o & g1 &Y Aept & folw STar-FAeprelt Y AR &t Tt &1 & gorg
Teh FRIG 2-aeTRa Ul Ay R TR STTeflaR e @ ) T

ATSRIER ¢-3MTeRA T YOTTeH! T fSSTeH Td ST STaH: () S-3enRd Gieiichic ITe HUTTel! a2 (@) ¢ § diciiehle T Saeme SaTe- |

o

v
L
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Ulefichie UTe<
¥ gfE Td 3mER
Iugifar & fag
STER # 99T & &R
<hl STl
i TR & el
UTe & SR gfeg Uai Td 3MgR
U # R & fg smgr d
YT & TR P 3JGer B g T
3reg= fohar | I URfY%
TRIRER YR aTet TR Afear
& U St &1 TRfA% ¥R 0.04
U UT| S5 ¢-STETRA T HoTTet!
o 7@ T qur gt egR IuARl
ot i ufdepfaat & wanfea fosar
T

¢-3meRa urer aRfRIfaa! & fafea sy aer &R & ITaRT § U "afeld diefiie
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faffg aar ©r 4, 7, 10 3R 13%
aTel PG JATERI T Feich febar
AT hH SMERIT a7 &R aTat
3ER & Uiftd ulefidhie & 3wadq
Sifa WR, ¥R gfg, Irate qur
fafere gig TR oot S 18, Tra &t
TR FYIARVT SIFUTd FeH HH
2T gt 3MER IUaRl & 3=
IARSHAT &% ot i 718, oo
Gahd Aetar & fob ueror i 1
1 & oftaR MR & a1 & wR
T ST TR hig T g
ugT| gkt  Tohd erar g fb
3MTER H g7 &l &R Ulclichle &
gfg wesi auT SER IudifiaT
geTdT @t UTfdd &t gl




dietesies-ans
sfifaq smerR 4
Ueic ordf <ht
Ivsiifadar e #
gUR

Ufcionrgies TRUTHT er AaTd &,
St fagiy wU & StepiareaTeiss
3 (DHA) i faifds & wyg
gld €1 DHA #&eit & araf &t
gfg Td Sarsiifddr & felq srcid
HEAYUT g | $Hh! U3 T
ST e o folq SiRfesnfRfeaw

TACHISAH hl Teh YTl L

ot fUaTeRs fulg &= & 984 areft
RTRRT <t ufwrat & geres fokar man
RIS CaIC eI e ki G R 3 e
foram a1 gfg & SrgeH stemaH
& gdT g foh 25 ppt AGUTdT 0
SHfAehdH SR T gar, e
AT 43.71% fifts au1 37.77%
Ui &t AT oft| Sgierd griehad
& arat wR 25 faA e SmgR gdiaror
forar mam| saH fafera wiat @

T fore e erdfAar Aifteras &t

Giyor ue @ denfieh |

arfoifSaes DHA, Aseft 3rafe
gegiasde, fAfSd e <iare aen
Q. QACIhISAA o Siifdd Jd &k
I A & siRfesnfafeay
TAEIhIEeH g Sichar & Tifvd
araf § Iea-ta ®U 9 3ifde

R gfg (90.3 + 3.32 mg) a1
ITReSHAdr (97.77 + 3.72%) &St &t
TE1 3 feny STeftar i yomfer &
amat & ugsi ot IgaR 9 & fag
SiRfesnfAfean arg Shfad smer
I gTelt gd diwor i g & 98
OIS & &G F Feigd d9Ta-Tai
&1 Gifhd @ &1

e Ata TTRa & geh il T8 fafea dieiemsies wefaat

TG STEHAT € T 3. YIS amaf it R gfg Ud SeRehifae uiaerd

TG e & 0ifvd 3. QR armaf & fafre gfg ) vd sifed & wR g
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100

VR i urer wrt § WOAH-TEfteeg
Ud U TSI hl ATIhdT
WOAH-THteg Td 31 IMTSTieh! o foiq ST I R ersR &
152 SrET # I 711 g9 wrEt F S 3T Tsai—dfieTg (N=68),
ToRTd (N=59), 3iigr wasr (N=8), 3fifserm (N=7), uffiH srer (N=8) qar
e (N=2) et enfAet fokar mam WSSV, EHP, IMNV d&1 Wenzhou
shrimp virus 8 <! &TUehdTl HAT 19%, 10.5%, 2.8% aAT 21% G
& S| TRl WSSV 3R EHP &Y Hiert aderor by mg gaft oot
# goi &l 718, Wenzhou shrimp virus 8 (WzSV8) i Hisarft hael
JAETg deh TIAd Y8l | 37e8d+ | 16S rRNA SehAUT & ATEAH & I3
&Y & V. alginolyticus, V. parahaemolyticus, V. coralliilyticus, V.
mediterranei, V. owensii @1 Photobacterium damselae dfga 24
Sttaru] gt & geraheor dht oft gt &t 721 fAshet & Tohd fAerar & fos
farsmursiAa Avrstes sreft ot Heayul @awr 37 gu &, Siafes fgdtaes Ssitary
TehHUT INT S SIfeeTdT dT B TR R g1 aTell &1fd ol sgT Tehd 21

Prevalence percentage
= = N
o U o

[0}

o

EHP

WzSVv8

WSSV IMNV DIV. AHPND IHHNV TSV YHV
gt

¥ ufdded 2025

321 3 fafra &5 & Tefta Y thrAf A sfim i i amaeRar




# dans fam
a1y 8 (WzSV8)
T g8 91 R
qdT deTdT
IRRE 8 (WzSV8) <ht Hisiat
P ST e BT AT ot T
R & faf e =l & difaag
AT & T 200 T Tl

fohT TQ SR ITenT farsctwor famam
AT WZSV8 i camaes HisgT

7§ T3 a1 58% =5 fawr] &
feiq wifSifed urg g g A1 A
haeT WzSV8 &t sisrerft urg 7,
Stafes WSSV, IMNV 3R EHP
gfgd 31 sfiv STt & T
gg-Tehrur ot g T WzSV8
farwTo] <t Hisgerft &t gfe PCR,
fReerderarstt, gam== (in situ)
grsfolsTgaler, giafaer selagi
HTSehIhIUY qT giafeheifiag
& g1y T Y TS| had
guTedfehard, 31id 3fiR I &

A faumyy o fog wifSifed g g,

Stafes gigueft 8k Tehs Aifeq

Sefg s @ ueea |————

q1g Q| WzSV8 aur sfim &a eria
&g (White Gut Syndrome;
WGS) & &t Aoiga Tggee JEm
| dergefia faecwor & gar
Tl foh YRR ] Smsaiae
I § U 3MgHleie o 3ifdeh
fAepe Gafda 1 gratifes, A 6
sifvreafaa & g9 fawroy 6 syffes
31T Tg-TehHqUT & ATEH T T
geef) fRafaat o 3= wa A

g ffient ot FAgfRa e &
foIq ST iR STTH ™ AT &l

TRel T it o A dgits BT araRE 8 (WzSV8) Hermul &l ugel Rulé ud gfe

WSSV Tshfia
sim A

g-ﬁﬁ?

TeEdT
/M

Ot =g § WSSV IdehHur &

3R 3TUTfaeh Td ifRIeha gor
deieft gfafeharatt o1 sreaa &
& T ueh v sremae fohan

e, foverd g 180 & Y e

fohar mam i ot e aggt o

oS fomar mam qen 3 gl A
AT 107 3R 102 WSSV farsmog
g i PBS faar | HehAvT &
a5 1,3, 5, 7 3R 14 f&i (dpi)
R ks, gHITh dar ferats

[
o
)

Viral concentration (copies/pL)

o = N w =y vl a ~ 00 o
L L

m1io0nM
m1072
] W CONTROL
I T T

Day 1 Day 3 Day 5

Day 7 Day 14

Days post-infection(DPI)

fafear dpi 9r WSSV &t S1erT-31erT Wigarsdi (10" Td 102 ufaat) @
Tefot fohg 7y ot gama | amder fawm YR

@) BEamnd qore seoea o0 | 107

N7’ ciBA




& T Yepdl fehy g fawo) 9k
& fasctuor & rres-FAeR ufdsfa
&1 uaT gar| foRiy w0 9§ 102 g
# 53 § 73 a1 & o= ) IR
# fia gfs g3, e a1g 143 fam
31ifRTen fRRIeRoT 3T | HehAur
e & 1Y Pl gAIITSE T=AT
(THC) # shffreh et g3 e sifde
TRIS aTel G H g AT ik
wE off, S G- AR ufaren
ATSYALM T Hehd ol 81 102 T g
H IL-16 &t srfveafry arfes
3§ gl 3fk 79 R TR R
ggll, it Srfderan fawmop ufdepfa
& 91y gegsfad ot S fawmg
TRIh & YRUTHEGEY HehHUT h
LI fAcia & gg, Afet Fepmor
STeeh FHY deh ST T&TI Hd
foreTenz, siferep fawmo gigpers A
HH G dTet HehHUT I e T

# arfden <fter vef ofter ferwmop R
den arfdes WE o Heeft ik
iR wfaren ufdfehard o=
Eall

v
n

w

N
n

= CONTROL
=107
=1072

Cell Count (x10%)
: i8]

=4
n

Day 1 Day 3 Day 5 Day 7 Day 14
Days post-infection

S

faf9= dpi w 10" Td 102 WSSV farsroy gferat & graifiies dehmor &
T o, 99T § Fe giraTse d@&r (THC)

N
%]

N
o
L

[N
v

= CONTROL
miorM

[
o
L

1012

Expression of IL-16 gene

w
L

o
4

Day 1 Day 3 Day 5

Days post-infection

Day 7 Day 14

fafera dpi w 10" Td 102 WSSV famoy ufoat @ urifiies deis & gama
ot g@m@a & IL-16 & grder mRNA sifdafa @R

dffferTg &
ArTafgad
fSret <k sfim
T |

A Ardfadt
&gt (RMS)
& S

= Aidfadt &g (RMS), fSradht
Rulé ugelt aR 2011 FHr 78

off, gret & & g iR g ot
TRt Fg T hRUT 91 &, e
IRUMEEY §7Y ¥ gd herg

agT ITe # g1 8t @1 &1 RMS
& gfeaiarsht (IT-rep) dr

7 02 CIBA

i
AR

39 I8 SRIH Rl Sl gga™
T & 32T T afRAd Ag1As,
TANTLITE Ud HgHRT s daeft
Sita <l ST &1 &1 I 31eT qitd
Tieft Hex BR TaaThear (RGCA)
TAT Ui B thee 3T gfzar
(PFFI) & ggaivT & fasar S g g1
Sifg & U WIT & U H, ANTUfeTH
fSet & 119 it st & geeard
g famr gderor favar ma,
arfes RMS & amaesar, Jiaet
ggfiat deor siimfeles Tgegdr
T 3MTeher fohaT STT 9k | @A
fa=etuor @ daha e fds RMS @t
QR &5 H AT T TTHT GHH
fara=oT o qeT 39T SIhdaT
60% ddh TS 715 | TRf¥ep 3nfefes

iffe wRrreT 2025 W FERER

fasAoT & SR, RMS & hRUT
ST # SIgATG g1+ 28.04 @@
gfd TR qUT ITe H g1 1.86
& /gRm T



et Sfia w@rey ude F————

ArTafeA & i et 7 T ATt g (RMS) Sifa aRatsr & fog T wug

fafsrn gt d ik

Ud 9 faddue

& hReh! hY uga=
3t gTeRet h 216 ST & T
iR faector & ag 311d geim
foh 59 ysTTfa o1 ST Sraafeen
RIS § AT 5T Pl ST Gl BT
ST 80% HFT IR S (core
genome) & &Y # URIT 1A 81
9 TR SiAiHe g8y J 3
@ fadetas et (virulence
determinants) &l ugam= i TS|
399 @18y 11, @1y 111 aem ersy V
HUT o (secretion systems)
fgd 8 Faur 9 afdfad &,
STt gRaeft & ey SidEehar, fame
uererf & FGUT T ATTSTehdT hl
gfehar & Agayut fHent Aard €1
9% A, o fateu-deed
&Rl § fAfda Sudet (strains) &
e U URadaiierdr urs TS| 3
eIk 3TTd i dai (accessory
elements) & EmpA Aereimfeest
(metalloprotease), €€y IV &qur
o= auT wnfers afmfed g g
deal &Y Iufafa & urg 7 fAmar
fafes emgdieicd (isolates) &
faScusT &t e T SrggeTeTR
U # 3iaR a1 Teha St 21
31T T T fasctyor & g wWE
g o 31 uRadefier fadaua-
Taeft ThRepl opT fAaRoT TRUTST &
3gH, «fifes f@afa qar snfagefa

dsmae (phylogenetic lineages)
T Tag UTI 399 Yohd Aerdr & fh
dt. gl & fafeaa smeaiclea
fateu @ Hefda sgdfies gt
1 faaRoT 3-7ch TRUTST e Hhifeieh
o STfagefta sfagra @ gwifad 8t
GhdT 81 THT &Y ¥, J fAepe Sefta
P gRaer # a. gt & Sl

TReTuT o fadetus &t fafdear

! GHSH & AT Aol siagfe
U&H &hed &1 R ot gt &
MTSTeh HABR, SIHA-THD &THAT
Jor fafea Siefia Hiv vt &
TTY STk SicehdT a5l &hl THSH b
feIq Ter It St SmerR uem
Fd 8l

dt, gt smewiclcd # M04 Aerdimifegst e fadvor
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fafsan

URIeHIfAfeRT

9 UehAd YRA™
gthe it &
sgIged |
fadeus R
<1 3ifATeIuE Qe

IToRIef dergs
i <kt sifaaafaa

39 3y § Y, S8thg &
IR drat & gere fohg g

dt. ureEifAfery smsdie

& TTSTehdT hIReh! ohl 3TeTT
foram | srfthe @ Tafera
ST @ Hag fadeius aRen! &t
Uga™ PCR e gRT & TS|
dt. urTgHifAfeda (1x106 CFU/
ml) gt & a1, fohem sffm
(YR 2.0 £0.57W; Ud&h ¢h &
n=30) & uRTTRI ST &
URTel dergs (AMP) STt
qraer srfafad &1 0, 12, 24,
48, 72 3fRR 96 € gHTdq ThAUT
(hpi) o= Tdteror fopam T PCR

gaeiq & toxR, trh, aphA, motX,

flig, mcp 3R puvA i+t & fag
FhRIHE GRUTH YT g, STafh

tdh, tlh, luxO 3R pomA ST
& forg aRomT TR @1 .
yRTgHIfARET & Iratfthen-
et ST &t sifreafarT a1 &)
faf¥ra arowmT ok wwa-fige wR
&St fohar | e (crustin),
=834 (penaeidin), ALF dem
wrsfaf@m (stylicin) S AMP

ST &Y arder sifveafaa & 96 &
T FehAT (hpi) TR Agayuf
SUARM &1 T (p < 0.05)1
Aty & 9, GepHoT & R .
£Eihg & gmTEey # wsfafa
&Y sifdreafaa 6 Rui ugedt IR i
TS 81 g Ay . urgHifdfesa
& favg ST=oTTa ufaver (innate
immunity) & IFMORIER dersgd
(AMPs) & Tg<a o J@ifchd ehedT
gl
&Y. gRIgHIfAfeRT
T Gepfad ot
ESCTcT
HEISIECE]
AR dergs
Sfie Y arder
Srfdafaa
[zpfe (a),
9gfe (b), T
IGEICIGIGERES
PR () aor
Trsfafdd (d)
Sicill

Relative expression

a)

Hours

Relative expression

-

Hours

Relative expression

Hours

Relative expression

Hours

. URIRHI g GehHur & are o, sﬁ'cmrr i 7 3 7 Agrfe Aeron & GR=iet a1 aRie (a), WeRiet @hed (b), GEAT BT dheT
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TSt fAfsat
sifaifafera &
Uk # 314 & 915
URAT Tthe shim
# ufarem-Haih
St <ht srfveafaq
fererR it & urpfaes fawsie
fafer (natural immersion
technique) T 3TN &k T,
Sifrifefeena 6 smurfde ugam

T bt. g8tahg § gTdh gRT ufarern
ufaferar & ORoT 1 e R

7| EETESH B TR ufaRet

S —Uthtersifadtest (proPO),

QRiferRAferRA e AmmuRieht
gwrggd (AMPs), forH i,
99sf2q, ¢i-famuieiaaxrss
TR, Wil 3R giararsfAa
e g—dht srfeafe diwree
&0, 12, 24, 48, 72 3R 96 &
g1 GehaoT (hpi) IR fascwor

fohar TR 16S rRNA 31ehH
(GenBank: PQ821104) H dft.
sififefeara (MT299676)

% 1Y 98.18% U UTS TS,
S gonfa i ugam= di gfe
§5 | TehHUT & qTe UfaRar ST &
Sifefay & T9g & |1y Agayuf
gRad= 38 M1 AMP St T

Sefg s @ ueea |————

A9y &U & SRR gar, S
B TS e -HegwIdT dTet 38 A
3Th! Tfcha fient ot gufar &1
Gtaiferiide qor MRt dergs
giEfehed § gu uRed & Sitaryg
I & v Tafad e
gfaren ufafehar s1 Hoha fAerar 1

16.001

14.001

n

-
»
o
S
=

10.001
8.001

6.001

4.001 :
2,001
0.001 .

Relative expressiol

co 12 hr

48 hr 72hr 96 hr

Time (Hrs)

EPEN ECRUS WALF mSTY EHemocy MProPO M Perox

AT -c18H PCR gRT siffieafa fsawor: Y. sifdmifafesy @ g & arg
1. g€trg & gITEey A Mthaiarsitariidsr, Rifeamfae, sites, 93, -
fouTeiaREs PR, m@r@qamﬁﬁmﬁ?mﬁ?@aﬁmaﬁﬁmﬂﬁ&r

@maﬁ?m & ufa fafas word) genfaat & YR gaifdie (64.35 x 106 gfaai
aﬁrumﬁ!ﬁﬁ Taeasferar d foear o gus™ U HP 3deh) UTIT -1, 39¢h
& forg, dt= sfimm genfaai—d. q1g Y. #E (1.61 x 106) 3R
EHP HshHvuT game, O, A R O S o S8 (0.02 x 10°) & &I
ufa waish-avra T Gt ehgT TSTIfRT T <gTl a8 EHP & wfa fafews sfim
(gﬁi"%ﬁ')iﬁ Tfer ik Ty siiferafdar w42 yenifaat &Y dagaefhedar & fomar
T3 o1 Sg-gRTen gAY TteroT ! g21TdT g1 Shehgl & gUTCIdfohaTd
Haeaeferdar &= [ & o T U (HP) & EHP &l ¥R Sgd &% I
agd
. . g ot ufg 31 e 22.31 x 106 777 21 kU & a1 429 faT
gffm A garerdfeh i(EH';PM) ufeat a8 EHP 9R aret sfimm % 3T AR HHT ¢t TS| 3O
ek RARTSIR & gurerdferarg (HP) Tg o Gahd et g fob dhepst & HP
wﬁaﬂﬁﬂw ”siéfs s S AT g1 qPCR fasawor Sdbl & EHP a1 wfd g ofiR/
EHP o= s T Y. g & HP § EHP ot T YOR &l gl
ST AT 1 39 AT ' §
30.00
‘g 25.00 «=@==Control
%5 jg 20.00 =—@=_3S. serrata juvenile
F: @ S. olivacea juvenile
'é :é_: 15.00 «=@=3. Olivacea crablet
g2 1000
% § 5.00
E’- 0.00 g
K R ) R R R
’\& ,\& ,1:\“k ,]C/S 055 K
No. of days after per os challeging with EHP infected tissue

qPCR Tteror gRT Ecytonucleospora hepatopenaei (EHP) & Ufd dheret Ustiarat ht dagefierar a1 simerer |

7 sarsroara aiffe ufdeaed 2025 105

N9/ CIBA




# I §
TSR

dffeTg & favaeey (n = 5),

rmafed (n = 3) R T (n
=6)ﬁﬁawéﬂa$%

(n =5) & Gt STA& & HepgT
18t (crab pens) 3R SaR-GHE!
JMaTE} & AT HHg heps (4.
WRfer) gerst g 11 5 = R
9T 10 § 24 ppt & &t ot
Fe1fAe a&u & $RTAT I el
U1, IEITAT & ufa ufaferar &
AT qUT 3@ # T e I
StaTu] gereheo & fag getfers
T IUGHT foha T, gRStfaa

&$ 5 & faw fieg 6 hfA

I 718 T v ATl

& fectwur & forg Afda Has
(pooled tissues) T TteroT
foraT mam| @it T3 WSSV, EHP
3R 03 e Ratarwyg (MCRV) &
fAT TR UTe 7TQ qer fiew &
ST Tadldt, afgd Pis
ITgl-ggsiial (ectocommensals)
T8l u1g Y| gietfereh # et
Star] @w@ar 2.3 x 103 & 1.4

x 10° CFU mL" & &= &t
gifors @ &t sifeifafeany,
AfideeR AifeerT ok W=
Tt & GIY-q1Y 3 rgaRdTe)
yafarufta Rafsy senfaat @
geraheT fohar T 3 gRomd

A aar 6 &S 7 Sfraropsit 6t
G fAhT b1 Hohd ad &

P US HRIUY g1l HIag Shehgl

% # giferd gf=
Harg H fireg =
Hehfid e aTell
Atsiae frer v
QTR STeitd iy yomferal
(RAS) # urfera wfr= e
(cieE ShetehditR) | g5 g
(N=16) dem g1 &api (N=500) &
§% Hcg 1 HRUT HIAISI et
Ucleh oh TR HehHUT chl HIHT TIT|
g Feforl g ok aRag=
(anorectic) off qom 3 SRR &l
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Seilg Sfig @reg yeea F————

T TR U 7T o7 3R IR W)
YER 1 & vy fowrg fag) #eg
Gt A ERA 223 st B A
g3 | IRSfid-fas deieft wderor &
1009 TehHUT &Y SATTehe Ure Tt
AT Geh B ABelt & HASH—TT
et Oefen <l Sff e citerar 42.91 +
19,37 Wi wifd et Hesel
oft| gfird Tramifees (paired
squamodiscs) a1 WeRlelgss

R A 3 Gfa rmepreht
daeft fatwaran @ ueiidt et
RudaR gt & arfig frg
ST & gf® gg1 28S rRNA
Sf= grRT 3nmuTfaes srfeero=
& 91g BLASTN fasdwor @ ¢
SifafRicaems G-t & arg
99.76% SFIehH HHTT U1 T
dergefta Rysdror # ag Rl i
& gd # Ruté frg g sswieied &
el fchedT & Tfad gaiml Yshfid
e Y Sdp-Amfag e s
# refies acmen & Yo arfgeait
BT AR T § ¥R ST,
o TRl 3 Teret B aret wr
R AR YT & Hae T
T Rkl e
d
of= dieme & ura
fopar mami
(a) =r R
TR, f
B o o
ez &R &
(b) T G AR
%?qﬁwm%ﬁi
(c) e, Sad T @
St T g8 W
irer drdterratt &
fge gd dermm
amatlwén@ﬁ
CoilkcH
(d) 285 rRNA Gﬁ-vrm
aQ a;?;%ﬁﬁe
[ hl TehfBd
A g e fAs
wRifeat @t gerfar @
%mmaﬂsﬁﬁf
géraﬁsreﬁam
|
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Udieie Usi-iehl A

I3 W gs

g bl ST
ST RIS & Usiehl
fmT foneht e AerfAes deor &
I3 A WR g8 9 I geAT &
ST <t TS| AT uteror §
IRRA 949 Aepifaa (VNN),
forenfoa o arRy (TiLV) qan
farenfoar SRater=a (TiPV) enfae
&, & folq TR TehRIHe UTg Y|
foraR, fohsft iR &l & AT &
Sttaruyfa el fsawor & sFe
Sitemo] = geres fehy g, fors @
Ignatzschineria spp. (3sdide
SDKRC-29) @bl I & SR & T4
# gga™T | gAY gieron J
5 x 10° CFU ufd #eel! <l @ik
R 72 & & iR 100% J aot

3. QISR I wiigr # AeiHiAshithst dha (MMC) T aRiTer o1 UaeiH 1 H&E w1

& TS| ITSTIAC T IMUTfAh
AU foham TRIT dT 3T
16S rRNA Sfi 31gehd @t NCBI

# gfugur @&t (Accession No.)
PQ898052 & Ty STHT fohar |

AR <ty
SIIHRATS}
hd<h I HehHUT

T e (qaeiiT

efran) # oftd g & e
(fedsR-STas 2025) & SR

U g R &1 chl 7T, 79 STef hl
agH= 16.0 + 0.1 & 22.4 + 0.49

a)
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i

°C & g a1l GepfAa aefeaal §
HESIRY, @ 3R vl uR It
T dUT Hhe & YR T hl &
S hadhi gig ol T8 1 ATRRS
I gk hich GeTeetech AT
URTSTERT & %4 & Ugd=T T
Sdh-INTfAeH et S #
vfusfiig & aaraes sadh grsth
TaT FiOUfT Sae! & gfarfad
19 UTq 79| fAsehst & Gohd Herdn

\k\?‘i‘i‘;"\ FEATHH
"N%’ CIBA

¢ fop ©. Sefan 7 Y. uRrrsTaRn e
Gufad ATeTIeh &1 I8 STeua
@R ST A TSIl § shachi
GehAUT T Gafrd A dem
qafarefiy uRfafaal & aR &
YR STHRRI UG el

g, oI 71 i dgar guet 3R
yaed # ahreE fAenm|

a) Y. URTSTE™T HehHUT & aTg]
&

b) T Tk UR g WRfSIT
& AT g IS §U B

c) . uRTSTRIT & Gehfda
e v Aigueft o Sdeh-
RUIEHIE]

d) auienfAard & siata o).
uRTSTeRT 6 affes fR&af

e) adH IMsdlde &
gergefia ger|



b)

0)

Sefg s @ ueea |————
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ghimr & R
ITSTIh! <kl
Yaeafe uga=
& fag CRISPR/
Cas yonfaal &1

% & urfard it & WSSV 8iR
EHP & ugar & fag uss dfig

T IURRUT-fagi =fereten 3
fArsepfur fafer faepf@a &t 1$1 DNA
Aot ufehar gt fme & ofiar
o 8 7T 3R 35 a1e uTed DNA
T YA g--uie RPA-CRISPR/
Cas12a Uga™ & faiv dmae

& w9 ¥ fohar mar) 39 fafe grr
f=afa =1 (N = 84) § 9 28%
TAT H WSSV &t 30 e & offaR
3 &Y § UgdH ohl 75| 399 I8
fafe srameAes gaTRITe IuehoT
& 3MmaLaehdT & faAT dige-3ifh-
it fem & fog Suger fag

gidl 81 39 eifafkem, EHP &t

M - 100bp Marker
Lane 1-4: Sample

tested positive for
EHP

13%9%p —

RPA Tieror gRT EHP & ugam=

TreAtftheher (RPA)-3menfa
gterur faesfad fohar mar| s
UleR @ Ui 2 (PTP2) Sfi &t
AfSd & aTet Ay = T f3smea
fopQ 1T UTSHRY oAt IUT ek T,
fSrae srdférd 139 bp gferen=
TITGT G311 RPA Gi&1or g1 20

e & ik EHP & @Rd ugam
TG g8 e uieror fahe Tu At
H 54% THA ThRIHh UTY 7G|
WSSV 3R IHHNV &7 Ui
e fepq T fAfrEar fasetwor &
h1s shig-Rufaefadt =gl o 8, St
gteror &t 3= fafrear it qerfar
gl

WSSV 3R EHP < Tk
91 yga & fAv deva

gt @ giwa
LAMP gfitaqor

AcdItta

@Tsc Wie &g arrg (WSSV) 3k EHP
i Stefta iy & efiR anffes g1 Iaw e
aTe Gt U TSIk &1 3 QY bl Uk a1y
UgTAH o g deve Tl & gfad Accicdiad
LAMP gteror faesf@a famar mar WSSV &
VP28 St a2 EHP & @ik afel MiéA (SWP)
ST ot Afera et atet LAMP UTSHRY @t
U fohaT TaT| I8 Aeditead LAMP Tteror
U TRt 318 a1 H foham 7T qem 38 65°C
R Jepferd fohar maT| 39 uteror 4 3=
Gagefterdr wefefa 6t ek ST AreTien! &Y
10-10 Ufadi deh T T &1 § 9&H I8T| I8
@Ra uieror a1 auT LAMP Uadq 3R dtexet
Teit Sz3rm3e gfga 55 e & offar afkomy
YT &< TehdT AT| TI&T0T & 100% AeIch
Targmefiteran iR fafrear uaffd g3 eleer
Tl & T I8 Aec iRt LAMP Tieror

T @Rd, fagaa, daeaeier ok fafare

Uige-3iTh-haR Aeie Iusur §, Sit Fafaq
HH-TF AT AR & g 3ugad 1

110 | N
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Vibrio spi%v

aaﬂ%%ﬁaﬂtl?-r
crsd PCR

1 Agaguf -l Aeeni—
&t urrgmifafery, ot grddt
3R Y. et Hi @fa
UgaH Ud aRATofieor & fag
U ATATHS dgd-e18q PCR
(qPCR) uterur faenf@ famar
7| TSIt -fafre urseRy &t

feSiTe faviqe It fasctwor
(differential pangenome
analysis) gRT Uga™ 7Y dH
AT SfT ot cAferd amvah fomar
7| YRIET0T i Iea Fa e S&Td
3R fAya-ta ggam gRfad &
& for arggpfaid fohar mam 5@

18Gﬁamﬂﬂmiﬁa7aﬂaa?

g forar mar, 59 &g Vibrio
Tt &Y RAre Gaeft off enfae
off | wYerur & Shaet afad Vibrio
gttt et gae g oiR femedt

et Sfia w@rey ude F————

oft srrg-Rufaefadt o gar =gl
g1, fad sadht 3= fafrear
qur 100% deefierd S gfe g
fafad qPCR wiermT Sieia

T g WS Vibrio gemfaat
&t @fkd, daefie va srafds
fafre ugam ofk A<t &
AT Tep et ATRes Sueheur
UG hRdT & 59 URI&TUT T IUTNT
T FAARY, AvreTTent it oftgr
Tgd qUT STefidl iy goumferal o
fafsraifag & dgdr ueeq & fag
Qe HgdqUl STl & Y H fehdl
STT TehdT &1

&Y. grrgHifafeena, &Y. grefdt ofik <t Srusieett & foy faeffa Aedictery daret-erga PCR & fafredr a1 atgror

ufda Harg Hr
Aigu2ft shifent A3 =1
faerr wa sifaaaron

Uaeh fA¥aR hifient @84 (continuous cell line)
U e g T iare i Afeadeft e
I U1 SR St AR 175 IR T8 fohar
AT | HIfART TS & CO1 S 3R 18S rRNA
T PCR & 3TehHUT Sheet TR ShITRIHT clTg ch
St iR Hemd, Tel hefehRIhr, 9 §i <hl
gf® 81 MyoD 3R Pax7 Si-i & PCR yae

Y AT 977 bp 3R 528 bp & IdTE YT gU|
Pax7 Sii &l Jae 25d 43S WR gaT, cifeh
gYh qTq o GOl &IRI R 81 g1, Sfeifeh MyoD
1 e 25d, 504, 1033 3R 1633 44T &Rl
TR 3T HIATseTee faie & 31e o 3R fhy
Y| fardde Arend gRT 9Ra fhy ST Wk Arleae
ARiteeed 3R Arwsfoey § fasfea

BU| <hIfRAehT e &l g adT fgTue Twa
(doubling time) T 3iTehet fobaT | TS &
15 4 f3A1 Iop @ srae 38, forgds a1 hifreT
igdT d HT 38| hifeNehT STEET &1 fggoe
g 21 € 19 e srgarfa fohar mam gfg &)
0.0325 /et fRaffea & 13

TG &R 81 (a) 3k 173 (b) R wfdrae darg i argaeft wifde e
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ofds dara &
TIAd SUARIHSh
fufery Y faegisE
3rafY) o1 fAefror

gfer e (20 + 2 o) § gafaa
IUARIHS 3fufe & sitwfer
3@y &7 (residue depletion)
T 3rezrg fohaT 1T, arfes 3eht
faregiere srafd feiika &t oI Teh|
a4 foig siffaRegramsfae (0TC)
&I 80 mg/kgarqﬁnmaﬁrau?mo
ft deh, TRt etet (FFA) bt
15 mg/kg IR A R T 10
fot e, sifeaifafae st bt 12
mg/kg ST FHF R ¥ 7 &
ek, gehIsadifaa + crgaenfty
(SDM+TMP, 5:1) @t 50 mg/kg &t

7| SUDR & 917G 3e-3aeie i
gigdr it ARt 6 18 ik wnfug
3ffIehan sray AT (MRL) &

1 IAhI o1 1 TS| AT
faegierd erafd OTC & faw 4.5 fa=,
FFA & fg 1.5 f&9, SDM+OMP &
foe 3 R T2 SDM+TMP & faiw
14 o7 RyifRa &Y 71 51 gRoma

T Tt fihefther Ut | 39T fhg
S aret fafers dmuRYet ehrept
faegtere srafd & yafe fOwar &1 uar
TAdT § | I el Grew ga e
SiguTe gRfAd s & fog siwfar
& faderyuf Iuh ok 3fAa faggler
31gfe & UTeAT hl STALAhdT i
Rgifohd T g

400

350

300

250

200

150

Withdrawal period (Hours)

100
: —

OTC (100ug/kg) FFA (1000pg/kg)

OA (300ug/kg)

SDM+TMP
(100pg/kg)

SDM+OMP
(100pg/kg)

R 5 Al do o gemsRuiaT Drugs (MRL)
+ 3NRAAMDH (SDM+OMP, 5:1) & : : y
50 mg/kg & & @ 10 Rt e ofrge Hiere # IuaRTeTe Sftufdt Y faggier safd
93 Wm%m mg/ﬁw
3 m aem T,
iy $i sHeT 80 mg/L, 75 mg/L aur FIYYrE gd Afew 7 320 mg/L
qafeRofia fasmerrn 100 pg/L des &t Tigar iR it e Rierd uram M| 39k fawdia,
<hl 3fTcheld Tchdeh Sital o ferg gRfea arg BT3-Teh AT 3 40 mg/L
. Q| gfasifdert #, sifeifafe A Y TigdT TR he AT SHat
a;f‘?. ﬁq““df"‘; Eﬁf"af W el G RUAOmg/L oS RreTaar vk A
e @ P I, yaaaaia gaddt & fag T\ w9 @, eyl & od e
g;*jg m‘“*aaﬁ ' 80 mg/L a, AT HRAT40 & 3 wheror ey g Uy Rk
s R mg/L de a1 Afew & fag 75 el 3aTg (VMPs) SUaRIHS
N an'a' T i; mg/L d griera aran ) gt TUh TRl IR Gefed g
\—sﬂzru i(' ,:HE : ”qaé_l El ﬁ'gis)im' e R, Teilthiehiet Sared & 16-20

g, T SUANT hech fohar Tl

mg/L a1 sheciaTs Sftal # 8-16

160
140
120

0 10

10

o

8

o

6

o

4

SGR of alga cells (%)
o

2

o

B Praziquantel

M Methoxine

|“” ‘|||| |..|‘ o L
20 40 80 160

Concentration (mg/l)

B Oxolinic acid Di- Sulfa

M Chloramine T

320 640 1280

M Florfenicol

m Oxytetracycline

fafa= sfiwfea & duch A oM atet & gig A Ry
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STefig pfY |
9Tk & ©Y

U FARMEA T R

UHTIRINGT

fafsat wordtdt qeon wwA
Tttt & faoeg aeiiRmTeT T &
g-fagt uTaeRTiaT a1 Fedich
ST ST qUT J[ATH STeReeh
gigar (MIC) uteror a1 IuziT

pH

log reduction

Salinity

log reduct
o ek, N w & 0 o

0 5 10 15 20
Salinity (ppt)

\

s fopar mar) gRomay § 1-2
ppm <! FigdT TR THTEehIRAT UTS
g, STdfch I YR &Y Hisert
H UATaehIRAT & faw 5 ppm
FigdT ATaLTh At | GRS T &
foranefierar i srafer o1 smere Hid
uTt # fehar T @g 2-3 € da
<ft g} U T, STEfe
3rafe fohansfierdr 24 e dep 2t
TS | Jod FARIA bt fepamefierar 4
¢ dh It @1 0.2% Y Figdr
TR 2 & deh Aegd fehanefierdr a&ft

log reduction

8 9 15 20

log reduction

ok N w A~ U

0.01 0.03
25 30 35

STefia Sha w@reg yde |——

T8, STafh 1% WR 1-2 & 91 3%
R 1 8¢ 9 31fde g9y dos A=
TR o fomanefierar =t w8t pH,
ATIHT, TACUTCT AT e YR
S qateRvfi shRep! A dhieTuTereh
& g ot yufad fohar| s d
Pl TR Tad TgdYUf hReh
T T 0.02% e f-eh YR TR
qof Saropneft geraeiiar 3=
T8, STafh 3% hTefeh R W

eheTufHTLreh 2t fehaneftere qufes
et gt TS

Temperature

25 30 35 40 45
Temperature (°C)

Organic load

0.1 03 0.5 1 2 3
Organic load %

FARTATSA T hl YHTGHIRAT R pH, dATYHI, AGUTAT Ud Blaf-eh WR BT THTE

tdfifher
qthe i &
weelH gd ufaren
m@f%ﬁ'
SRAHTSIee]
SRIAATSIeIe} Tt 3T Uefer
3R STefta HfY Y Faaan & fag
3 SMILMSTIeh fAhed U
Hd g1 39 daH H, Tehig pi
T YT fohy ST aret 9
SFHTEReR, S MR

(et gafefad - 107 CFU/m),

Hiemaifess (s=gfe - 10 g/kg)
quT gREAfRHcAC (B-Tefeh - 4 g/
kg) @1 IuaT IR fafera SareEt
| fopar r—T1: terifes vad
Mamanfees, T2: sfamifes g
FRIAIfRHee, T3: Ueriifes ud
SRRl auT T4: Hiemaifess,
sfareifess e sRREde) 57
Gt & gfeg, A ufaRiersar,
gersiiara fafderdr aur ufaren

R ggfeharades guTal ol 3reaa
fopar a1 d<ftfthes Tthe gt (.
gamy) § 30-fiaety Aifee smer
TRIE0T & SR SRIATAISeles-

AT TR UTtd e ared Foft
SUAR Fg! A =01 g hi
o | SR veeiE fohan| greifes,
goft dateE A temriifes v
glaraifees o1 date gfg, T
Y gerofidia fAfderar gem ufaran
gfga a+ft ugqsil # 9 yra )
T i g srafd & SR 3
SRIAHTSYelex] o SUINT 9§ e
TOTE WR This Ufdgpel THTE 8l
US| 31T Wiamdifees gd damaifesn
T AT ST STl HiY & fag
Haffdes Iuger uram T

@) BEamnd qore seoeao0s | 173
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Effect on disease
resistance

lEffect on immunity\ T4: Prebiotics+Probiots+

and gut structure

5 Average weight (g)
o - m

Immunomodulators

T1: Probiotic + Prebiotics
2:Prebiotics+ Immunostimulan
T3:Probiotic+Immunostimulant

immunostimulant

Mean Average Growth

d b be ¢
.
T . I b I . I
[ | [ | | [ | [ |
c by v RE] T4

Test groups

erage weight before experimental feeding W Average weight after 30 days feeding

Effect on growth

ffect on gut '

Microbial diversit

giim # gy, ufaren, siid @y vd I ufaRieehdl IR SR SIS i T4

T 27°C Tg 32°C d9HH WR 24
e & srafd § sraifthen fAwmfor
& gfeg Tkt a1 Strepa o
AT T BT, Tehifelch 37 cht

12~

10 A

ey sifveafaa

Apha Mot-x

='\=v70-
I;eo-
Eso-
40 -
30 A
20 -
10
04— , . : ; . .
1 2 3 4 5 6 7 8

Qhifeler ofds Aigar

fafds gigareil & vwpifde ot g1 fafsat araifthem & sraxtes a1 ufaera

fafeaa gigarel w SfaroRieh
T graifthen-2eft fafafer e
ot geaier fohaT maT| gUH
fépg Mg Sftaryy # 32°C R gfg
T4 grifthen fAHfoT Sifdes aran
TaTI PCR fasawor gRT toxR.

Poma Opar Mcp

arlfhen Hefda sfia

mi0 mtl mt2

w3

YEhifaeh 3Tt SUAR & U dt. URIgAiffehd & arifthen-dael Sial & amder srfveafa @R
(to—foizror T t1, t2, t3—3UaR TE)|

L

114 | e ufee2025 |
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tlh, AphA @am MotX it &t
IufaAfd i gfe gg, Sfafes trh

Td tdh S 3rgufed urg g
Uhifeeh 31T T IUTAR i W
24 €& & ofiar smaifthes fAmfor

# 50% ¥ aifdeh i &l g3

Jer araifthen & dafda st

<t rfHreafed # Agayui &

T ol 35| vt T dohd
foreran § foh wapifda et faforat
URTeHIfcifcehe i fawToyeRTiar
w4 sraifthen fAmfor ererdr ot
ATt ®Y T Y h Gobdl g 3Tk
Ig STeftd piy gomferat & fafsar
GehHUT & Yaier qT i w@reg §
YUR & fIT Tep Tad, R-ufdsifas
A & wu § dunfad faeea gt
gahdT g



i i o 3

3ad ufaven R_Rffgws o
o&-fafeat afafkar

39 3 # fafsat urgaifafesa

9 I QT S & a1 (Hehfad fohg

S & 91g) Y. gama 7 o It Aare
UhIhIsed Aisiad & ufaren-faffames
gATal T Heich fehaT T Sfivm (3fed
MR 9R: 3.0 + 0.25 g) ot 28 el dep
37 mg kgl MER I R F . ASTH &
2l-ahids SMER fQamar M| 144 3fik 289
& i ot siardefi gotaR™ & ATeaw &
&Y. arrgAifefeeT (8.0 x 105 CFU mL1)
QAN &Y TE1 Q. ST g SR U1
P gt s & 149 o7 offaa emiRkes
R (ABW) H 32.68% 2h gfeg g2 aam .
URTeHIfeifcerd & gAYt fay ST R shAsk
143 3R 283 fd71 10% Td 5% IARSHtaar
TR gof Y S| IR (Catalase)

(21.2 IU/mg W) 3R guRaitearss
fegwgest (SOD) (723.7 IU/mg HiéH)
<t nfafafeat fAdsror wigg 6t germm &
14.2 IU/mgﬁEﬁ?aﬁ?SODEﬁTﬁﬁﬁ
426 1U/mg W oft | ufaRen-daedt sia
shfee=a, HSP70 3R P53 7 Toft 73-
faigell R srfepan sru-fAftaw= uafefa
fehaT| gretifeh, e bt fRafa # 289 i
T3 vd ermsteen ST & sifeafa
H IeeiE1a SRR ST T | A
3T § 0, g # o THg AT &

Sefg s @ ueea |————

N
~N 0 © O
o o oo

urvival (%)
<2}
S

S

0 HRS

6 HRS
12 HRS
24 HRS
36 HRS
48 HRS
60 HRS
72 HRS
84 HRS
96 HRS
108 HRS
120 HRS

Hours post infection

®-D-14C =@=D-14T e=@=D-28C =@=T =—@=PBSC

R TG AaTe o SR U =0T SmeR ured oY, a@may # o
IRTeHIfeIfeRd & FHT AU ST & s1q ITRshifadT a3

D-14 Crustin
30.00
= 25.00
2
g 20.00
& 15.00
=
2 10.00
D
© 500
£ 000
& D14 V2 V4
aC mT

D-28 Crustin

12.00
10.00

8.00
6.00
4.00
0.00
D28 V2 V4

Relative Gene Expression

SR & Ueel ufaRer-fafames gvrat et meet
qdT IeAdT 8 iR S &Y et srfYaafa o wR &Y, U ES & T Re o &
MG, () 14 A1 (D14) A SMER & & TG shive ST i AT Sifveafad
(V2—FRifrdt et & 2 Rt are; VA— R geiteh & 4 R ama) | (@)
28 fit dep aMeR 33 & a1a iR it arder sifvieafay (V2—Rifyat gt
& 2 R a1; VA—fft gt & 4 R ara), Frison B e F|
gﬂ-r"‘ CIGCR: | 3G IATG I T 9,200 cffer gar g fob EHP-uafad areret &
EHP Cura 2;1_'_BA fHToT BT IuART AT AT 31 ad IaTed 3996 + 1862 fahur
Hedten & G, Tteror fhg g ufd g o, Safh CIBA EHP
T @ HATI, o Gt & 3a 3 EHP ok Cura Gro+ @ FuaTRe aTeTl
srd-fAsarea o Vibrio & R I Seaa g ®U @ | Sa 6478.8 + 2488 fm
R ¥ fohar 9T 75% BT & A9 7 Ufd §eTR @1, STt ITe | 62%
&g (White Feces Syndrome) &I gfeg gerfar 81 g9k srfaRe,
CIBA EHP Cura Gro+ T ol T A A gt qrnman fRRAT gedichd § a1 gert fh
affrerTg, arier weer, UeT, afg| ARSI & 67 + 15.2% & AISgio, deRgH 3R URuRkes
STl 3R ORI & 104 S TG 80 + 11.8% gl 1T, Sielfeh AehfSiTT # Hichar Tees Ueh a deh
ofim et & et TR W AwIieT WIS dasi AT (FCR) 1.71 + ad @, S 3arg H sret
e a1 &5 gedien & ek 0.29 § gerepx 1.37 £ 0.21 & fI=ar o1 o fetar g1

| e enfefe fasayor @
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CIBA EHP Cura NFDB%@@W@@ ;:_:Tra Gro+asm1;:og§|§m
Henfieh EouE| oT| 1 hRichHA!
Gro+ FUHAR ST o siger s o v 2 i Rt 37 wrchtr R @1
APATH STHHUF ey ol (dferg), o 35 S0kt 3 st v e, g
Td SIRIRS<hdl (STRI), 3MHeTgRe 3R argeer 3R B St i wrrait & v
ﬂ?ﬂ?lgﬁ. (et uden) ¥ aSId fhe U1 39 gfdenTd SR o faalka &t T8
( QF{) HTAchAT o 3297 fohal & i s I R Edl d 39 309 &
CaRER EHP 3R 2 #7a fAg\ (White fore wafaa famt &t Cura Gro+
TR % e S T ast Feces Syndrome - WFS) & I hels TS|
ﬂ.CIBA EHP Cura Gro+3ﬁ Waﬁ:\ﬂl‘lﬁ\qul SAd hAT dAT
ES N guTel} AT veeA & faw genfoa
S e Brsctamatiees gaTe™ CIBA EHP
’17."?,'- ; :qu IUTT URf¥eh Siia- srawemai & (homologous recombination)
:’tl;ﬁqf%q a.;m a5 Hif@es gd g atet (immersion) & UTd, TAIdRA hifTeprsd 7 G
ot @ AhreuT HRATgI NNV Uchier-gsaret nfafafer ura & ot
&S widla s S Wi o e S iR - e e # G
stfafaa (codon optimization) fraTmar o ATeAH H gig i1 G TSI
d91 39 pSRSapl 3R pASapl Pl & g0 <t IufRAfa hr
A Aepife AR (NNV) & feafan 4ot & aef T man G PCR 3R SRIHUT gRT Y 7
PRI §1 Q] AR I Aebifae $E ot O Weoreh el Rt e dve seife g geh! ot gfe
(VNN) 37 3teh s somifadll - caioem grr qemiteime 1 T | QT TSI el el ST
BN AT U EIah A &, Y 3 i TN72 SR HT72 @1 VNN 3 freeg fafthar & arraf
TR S SRS A GG R F wyiafed far | @i @E RN # #}f&eh Td ga aret /NI
100%W§W%IVNN3}? W%Wﬂmmﬁ? mwa;%qmwm
UHR i ek 1 TehHATH T8RS 2

Y. IS Y TUTART Hicil==1 el Ugffd el HSM 3TTR &

UIeTTiaT shiciener & g fagt wieh

T, fSeht STTeRTiveh! & STTER TR
UgdT chicileh=HT GO, & &Y H
Y 1| HqWeh i gk fohar T
1 urifies Herich & g 4
ATer TATEh H g HaeH & ¥
T ¥3 99 wR dafefq ferar mam
gqTet fAd=0T Yo i uga
& & forg difdsH-smatEH

SYIRI &1 IR Tigdrai (0.05%,
0.5%, 1% 3R 2%) a1 =
TaqUiSR srafdat (30 Aehs, 1
e 8k 3 fAFe) R usteror forar
TAT| IR chl GUTIHTRAT hT
3Tehel- HqWeh o ollel ¥ g I H
gRad- & SMTeR W fohar mam, St
fa®s (bleaching) <t fokat et



Sefg s @ ueea |————

gerfar g1 uteror fohy 1 U=l & IS Taifde grdt urg g, gTdifeh, I1d fei & ae fads &6t
3 e & AT 1% gifds=-smaisla S99 48 €2 & sraeiiehd & iR =TT & hHT hicTTehAT Tgl, &
dun 3 fiFe & fag 29% difasi=- 90% & 3ifdieh faRsT uTe gaml Geqgfeg T Hohd ol &

a)
b)
HIATERI-HAT & ARSI IUTR ¥ g4 Ud 3UaR & U4 (a, b)
—@—1%_30sec == 1%_1min —@=1%_3 min
—@—2%_30sec ——2%_1min —=@=—2%_3min
100
90
80
'e\? 70
=~ 60
{ 50
40
30
20
10
0

0 min 5 min 10 min 30 min 1h 6h 24h 48 h

Time

HIATRIAT & RS WR GifidE=-3maE SUIR &1 u9E
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d 3% Sruyur oY, g9 § U
guTdt this ufsfea & w9 § srd
AT &1 3T IdHT 3T i
e ¥ 93 90 IR Uit &

forg Iuged RAamifes wijde
faorfaa A & 32T T fhar
7| Uel. WieRH &l geg i
G hl &THAT hT Heich hA
& fog i tharaifee, srafq
F1EegH fermaass (COS),
pagfedaess (FOS) 3k
g, &1 IR Figarsit (0.25%,
0.50%, 0.75% 3R 1.0%) W
Tteror fehar a1 e fahg Ty
TS H, Tel. wiieRY & 91g
0.25%, 0.50% 37k 0.75% COS

& GO 9 24 62 § OD |1 &
Seeiaa gfg (p < 0.001) 3=f
TS, St Wiemaifees & dgaR gfg
T Gohd adt &1 Hamaifeag 6
Hiepait # 12 €¢ & fiaR fhuas
uTe foman | fAshet @ dohd
firetar & o oo, wiiere & a1y
0.25% COS &1 TgtsH Ut. gamg
d 3mt & geich & fg T
3MLMTSTH RAarfes wrafas
$ig ufefeg & wu & Suah faman
ST GehdT B

cos cos cos COS Inulin Inulin Inulin Inulin FOS FOS FOS FOS 1.0
0.25 0.50 0.5 1.0 0.25 0.50 0.75 1.0 0.25 0.50 0.75
T, WiierRA & a1y {qamaifes daisH 6 g9 faer whifHr
tharaifes & w=u
3rafre arft ot
1.4 o _
TE%hd it & R <t smfe 1.2
grft (SHWM) o arsfes i 1.0
AT 11.10 + 1.48% UTE TS| 39% S 08 o g——————3
Rarifees uwra &1 sreagd wa § 0.6 i -

& AT SHWM ! Tdl. wiierRA
TreTaifees & QT 1%, 2%, 3%
3R 4% ht FigdT 7 damiifes &
®U ¥ TghT foha T U, WiieRA
% 91 1% SHWM & 3Tgxor &
600 Nm R OD A ¥ Seeika-1a
g & a1y Sfiamy gfeg & Agaqu
ggd 3@l M1 1% SHWM 3R Tal.
WieRY & fAamifes gateH &
0. gamg & HEATES His uisfea
% & H AF Yegich ol ST
T g1

118 ¥ ufdded 2025

0.4
0.2
0.0

12
Time (h)

16 20 24

=@=1% SHWM & LP  =@=2% SHWM & LP  «=@==3% SHWM & LP  ==@==4% SHWM & LP
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gffm amgfd N
AT U
fAT sAtepa-
renia
YOTTAl bl IoT 6

Q1Y f2eimza o4
CapItooC)

Afes 7171 A gieg & WY-T1T et
Y H ey TREMT, el YRaT, IS
I T[oTaT 3R Fdd R ggfaat
ot gAfAT s sraferd &1 gfim
JadTe H Ugerd URURe Syfe
el yeier yunfert § gdhigd,
JRAfAeh-T9 3T TfHeRa- &t
AW &1 9 g, foad sfim &
It ot 37k I T AR ITHNT
dh ¢k heAT hid gl SIIdT &1 &
gl & gareE & fag loT

et (QR) SISt &l Tehigpd ahd
§Y U 9gg, TRaT 3R dehriieht
®U g 39d cafafadt snfheaar
foenfra fomam a1 gg vomeft
3Te T fadRor ufshar & R
Agaquf 3er foigsf & ATt
3R 3R et & TeH 81 T8
JUTTett 77 Tehta hl Ga=T & T
3Tk T, fAfAame srgureH
IRfAT &, afare gerdr 9o,
Jyfef 2j@er # uraRfdr g,
Qe GREMT & el A Ao 3@
T Faddr <t faem & dafefa

i ht grem & ufa Susianat
& faurg g & ST &t
IuieaTai st 3G & TATI
i SfAgT &Y STehRT Iueree
IR GRIard, gHee 3R qgferor
& Ufd SNk STeid iy Tare
& feem & AfAep uger &l iR
et g1 i Smgfd e g

g v ity v 2025

‘\/

)))))

et Sfia w@rey ude F————

& Y scfepa-ameniRa ¢afafadt
YuTTett &l [oT o a1 f3wire=T ua
Fraf<a Te Uielersy §, S
Sifm <ht Tqut Us-g-Us e ajzgen
& foru faesfaa fohar mar, &=t @R
QR gRtetor ot T qur thigses
a3 & g1y srEifad fohar T ag
QR ohI3-3MeMRd JoTTeft Teh U=
ety § 3R 39 fohdd oft T
Td Al TG & foIQ Srgepferd
e ST TehdT &1 39 dahteh

& faiw 9 3mde (Patent
202541070414) forar T g aen
39 A U STeiig iy # gafaferdt
& forq It wovaET, 2025, 7
famT, AUt ggpUTe 3R
S HATAT, YR TRPR (Teef
9. j-01013/68/2025-Fy., famis
13.10.2025, MoFAHD, DoF,
Gol) # i forar mam g1
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ST g ggiarT,
gareE f[Aaie wd
Stetarg afkerd=

siaefig waviig seig HfY & fag
eRITOT Td IR Y a1 a1 ST &t
fgtwary

Saeiciiy daufiy Sieta HiY & @S Gentet & Aread & smafAc g
! Sk Hech AGUI-YHTAd SR Y &1 g1t SUANT feham ST HehdT 81
gRaToT (TRE qTeR, SrSeR, fHar 3R Teum™) Jer ToR (TF 3R
dteprR) # fohg 77T SremT & Udr Telt foh 50% STl AT H dqurdr 11-15
ppt &t AT 45% Siel FHAT H et &TRFar 251-350 ppm (CaCO, & 9
#) oft| Ieciaia ¥U ¥, 37 & (>300 ppm) gikarom (10%) &t
JoT H ST (34%) H 31feh off1 60% & 3ifdkes 751 # Mg/Ca 3rgura
1.7-3.4 91 71, Sidfch 75% & 31fdes A5 # Ca/K 3rgurd 10-50 AT
derr pH wierd diematt & Hiar o11 a1 F Frefch e chl AT ISTRITH
H o oft, STET 84% HaT A1 H ehraifeh e 0.1% & hH YT 7T,
Starfes gRATM & 80% AT H HrelfAeh el 0.2% & 3ifdehs ATI ST I
# @St 6t et ot 181 3RT @St SIURYT U eRiaT T R ek
& Sidefelia Faur gHTfad &5 ot Fdd S uTe o folg Sugad I
ST Hehell 81

Calcium (ppm) Magnesium (ppm) Potassium (ppm)

» ISR = ghREmom
TSI U giamn & siaeielia dauita 5 § @fAst adt & Jmm

Tl Y "= (%)

« TS . gRaTom
ST Qd giaTon i siawieia daufia qars # @<t aal &t Amn

Calcium (ppm) Potassium (ppm)
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Jiqefdfla daofly Qs @ daeE g g, sl aethe smE
Sﬁ"'ﬂmﬂq & STe & g giferdhg &0 & Gigar dd STt F Ut ST areft
3 Wwﬁ@aqﬁreﬁla{mﬂ Tigdl & Jei1a st @t 3
T fsend Aeper fos siawiefia

Wm AUl ofsTe # faerm™ Fethe &l

diedT &l JeeT TR ol urerd & SR &

RRE T:: [
g ud Ioreme 7 siawidia 160 2000 B
aofta ofster # e i urer & T o g_
SR Yethe TigdT ohl Tchel i & 0 L 1500 E
%%QQEFG&&TUT%QTWIW E 100
WWQWHWW@H 'E 80 -mnoﬁ
sﬁﬂma?aaéﬂgﬁ(n: 60
35 %) T fohT 1T 3R IRt 40 b 500
fascteror fosa T ofSTer Y eAaordar 2
4.5 9 32 ppt & &9 oft, siafe 0 Lo
T aTeTTe & STe et ot 5.5 pore water Pond Water
@.24 pptasaﬁatngﬂgl W mmmm SO, equivalence =@ SO, (ppm)

JogdT, el gferd 3t (TDS) & Siawela Aquit ofsTet Td ST dTete & STet # Aethe geadT (%) deT Stef
Tethe 3ITTH T TS T Tethe e TR
w fafas Jor®e § v dal i fasfierdr (7.02-8.60) <t TE | Ut rafer
6l 3R STt &Y JOTaT T Hedieh %GR, 3R & A& (S
Fe SI ! AT ATl S drerst (n=12) @ g9) & HRUT ST gt gomferat
ﬁtﬁw TUGUI-Ud, UTel <hl AeATald, dhelg  H SUcTed UINeh dedl adT hlel-ich
dacl hl faefiaar &P am sei-vaa smnet @ d 5 g g8 S oem

T 3ThalT o gag! aase (0-15 aHf) & & R hIEfeh T i AT

T T fohY Y| SguSII 1.45-1.73% T S¢1 | TgUSTART
g AT SfAU 24 T St & UTelH o 3fdid UTeiT bl Heamafer T dTeATal & TN dedl & AR
HTehgd, ATHEMT 3R greRufaAT deT werg & Fae (n=4) = gfe der sifdes fewar q&t w1
gl § fopan T, fSgenT 329g Toh fhy 71T AR uftharan @t UTei <h! AHeraid # 5et & Smafies
T, Sheldheithy, U, JiHISH, T. SUINT e gU HaT H Iuered N, T & a1y gferd sifefie &
Tfera, Ter. oifefan, oo, JiHRE P, K, Sreifdh ra-T a1 pH ot FHHt ot 718, STafh Fers & e
3nfe &Y Afda Gt & siarfa fa=crwor fokar | s urer STt B AT ol 3ifdeh g g
3ref-1mg i uter W (Rffgg ATl # SguSiTd arer drerra T
JATHY) 9T @R STt i TRURE (7.68-8.12) &t a1 & pH
TEUSITA UTer gonferd (9:) & T 31fdep e gRadsiierar

A)

B)

A) i UTers qe B) SguSTI OTe Homfer & fafes avoi & SRM Jar & N, P, K

Td e -eh e e Taefierdr & gRad=|

) e i wRae 2025
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shivm gt A

hfcRrd, A gd aiefgH

ARl T 9T 5T | Srafde

q & I @it et g (i), HeHAY 3 gai, fSaeh sror
A R (1) s0% < Ao g1 e, e
?{&IH:I'EI'TI' ARafAST g (T2); a1 75% T TSI AT H IUTSEAT dAT Ich!
HATchd ATt v (T3) 1 fAisror 6 AnTa-graLfierar e g &
dechy o AR AR o ﬁzﬁ',ﬁj% °
R EFA & forg SHfckrm, Frhfram 7= °
Td GrfRRm & 3t w9 5@ ’ !
dR Rl o ARF IRE R — N
T & @RI it & e e P
A TR 7 FH Rk T 3 . 25 £
rer SEM Raschoor & feram, - : £
At ud gy & o o E 3 g
3R HLTE 100, 100 Td 50 nm £ 2 !
T AT | GaeH STl 8 AARaeei 1 05
zﬁ aas?” Ea) W Emﬁaa;_r;m:qq ! Control 25% of NM 50% of NM !
pp Fr]_cl'UTHT'CRCmEIZ]H Treatments
& T U ATS T fehar mam|
WW%H?&H%QW T mmm [nitial ==m Final ==@= 9% increase
12, 40 Tg 10 ppm I Tigar & gffrit &Y 9fg W ga Aafst & yuE
@mmm _ 200 =g = = TERA AR
giuaﬁzﬁa" E 160
qa @ 120
siamm |- WHH nmnm il
geosta nfafafe & et ot 8, Sk
qﬁvrrqquﬂma‘cqmamg’rw% E “ W1 W3 W6 W12 W1 W3 W6 W12 W1 W3 W6 W12
QT <! TUTaT § GUR & 3627 & fafeg <10 year <10-20 year >20 year
3 aTet (<10, 10-20 a1 >20 av)
i uTer araret § di9 S Geiteres, © e -
a1 g, awif-chiive do er Y @rg Eig
(FYM) a1 st fomam T qem greanfges < 25
ST TR 7GT S T[UTEHT BT STTehel foha Efg
SR E I ”l” “ Ml Il Iml
<10, 10-20 @ >20 a¥ R draat E 0
W1 W3 W6 W12 W1 W3 W6 W12 W1 W3 W6 W12

# gersitat afafafed & shrsgr 55, 41 wd
48%, FGT G H 4 ¥ Jgehs hAE 8.5, 6
Tg 5.8 mg C-CO, g 24 h™!, qT 3ueTse]

<10 year <10-20 year

Weeks

>20 year

T1Sgio | hASE 31, 35 Td 37% 6l i §§

g3 | IR srrwdiee (FDA) nfafafe gg 100

(g g 7aT h) # +ft gfg 3t i1 >20 BE
atfamdoarsfg?ﬁama“fﬁ | gHi- E‘E 6.0

HIIRE Ud MR hl W1 & T 4 FDA «E-E 4.0
nfafafe shaser 45 @ I 68, 56 Td 50, |5 20 —

dem 98, 90 Td 84 ug g H&T h' 8 |
&1 ehl TuTe # R & g gre gl
3iferes gt uran A, s |rg aHi-
IS JAT TMeR I @1 I = @

aififes wfra 2025 | e
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Humus Vermicompost FYM

——<10 Year —#—=10-20 Year =—&—> 20 year

ﬁ@am%m@ﬁéﬁmmﬁméﬁmmw:
a) U AgeioM, (b) HIThR aT (c) JaT 499 |



(a)

(b)

Ul |TgerAdl

I 9T uTEifes
ufaferarsi R y9Ea

T ITTIT
&ed gy grse o sfim d pH
T AT Figdr &1 e

difae ga@g @t pH & 7.5, 9.0 TF 10.5 =T a1
SHIfA™T 6t 3, 6 Td 9 ppm TigdT3i & FIrSHI &
Gk H T 7| Uk it § 24, 48 Ud 96 €
TR QahiAd g o1 R 9 nfafafd gd

QU & foly ot ATScAg gRT frstwor fohar
9 ppm 3HIAAT & AT pH 10.5 TR 96 e H W
& nfafafd 3= urE 1) SRl & S e &
&R H Agaquf f9ear 3t 8, St 24 4 48 € & IR
AT 14% & 62% dh &l

ST gd pH dF1a & dudh A @ Y ffT9 q@sy | guieifce aifeienrett @ ufdsrd: (&) 24 € (@) 48 €@

ECIEE]

Helhlgs,
3mifAar wa
ATS¢TSE & Qeh
g1 ge &

fore agfranefia
Aty gadid.

Stefta S gonfeadt d fade sl siferdtenzor nfafafer org md qan

gT8gioH HehIgs (H,S), sHifar
T4 A1S¢ISe Pl U 1Y ge &
e Astentare wadid. smemses
geosiidr srvgeff &1 affrerrg ok
3T wreer et faf e Stetra iy
guTfort & et 40 T Tk fhg
Q| Gasta smgaieiey &l pH
T St A AT ey Siferdtenvor
gerar & fag gafdfq, s v
3rehTafaeh AT | ThifA &t 1S
S amgHicicd | IcpE Tohe-

fSigiat 72-96 ¢ & ofiar 18erse
T TRTH Ut fAshres ok 74 fae
des S § et wefefa &Y, 3=
3T & fFsctwoT & forg gom T
3uTfdes Uga™ 9 84 A1 hl T
SRy, 3R, TAaiR-g dar
3R, gotargifsfthferd & %U H g3
3R It gfeg nfaeht FefRa &t
TS|

fafas gregmt § Aty v, € & ewrss sifrfiss e

g v ity v 2025

N7’ ciBA

125




ASThIhd TaUT. AT gRT () ATSgISe & Wl T (@) Fed SFITaT & Rt

Shia-fies TTelehdT, U8 eFthet, TaeAefierar & fomar mam| ufafokan @t Rk &
m_m T HER ot F7Y fRRAT & guR o foIg pH 7 T 4 & IO faeraT
G| T Selag HAISThIRIT ¥ qd-3repet foha T, S a1
FiRrifae (SEM) @ 9T SRl gRTPANI/ e 3 Yt el <61 gt
gﬁa@ﬁ;ﬁmpH GNP defter & Thadigdes gfY el d afaoita s1at & pH det &
a9 & hY T8 | TER o UG et Hedich TAETUT T 3ignich & fafda arqorar
. 3ity=-gfdhe qiéfaaiadt (OCP) aTe STefta By dTeTTat & STl &
fAmtor oo GRIpH 6-11 &R F0.58hEd Tl & a7ehl crargiRes Suzfn
srfAerero= SfereTen W PR FRel e e ¢
el P dTerrst # 5ie ol pH
Tafefa Srefta Sfat &t gfg &
felq srcia Heaquf 81 &R pH
31feep gH R fawrad st
TR ¢ ST § a7 3Jhetdd W)
9 fage Stefta Sftat & a=ma ar
T T HRUT I Gohdl g, SAfIY
3! IR-IR TR 31a9ah gl
ST & pH & A9 & forg garees

giefiufAelts (PANI) & denfard o

saels (SPEs) a1 fAmtor fasan
7| 39 ufdad! selteneor &

HATEH ¥ Setagichiiehd pH T gdT
TR EH 3T | AT ARt
(GNPs) & gaTde™ 9 fagd

(%) PANI gap & d=atwor gd pH TR & fmfor o1 disimag Azsuon (@) PANI @ifén
@ Ugat Td a1 &t SEM Bfat| (-9) pH 6-11 & TR & ¥ad OCP ufafckar vd siwriee
e | (7) faefad pH R grT arafae T & fasaor|

N msmard
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fafda

gelagIchiAchel
pH I9=1 R
GdliehdT, hd
fR1ear wa
gRIgar

fafifa ufa seiagth e pH

T Hedich [T T | Udeh T&R
I 3HSTiehT A pH TR faera=T
T IUANT eheeh fohat mar, forad
SAaeIs il TaeaRfierar & forgar
! T A 3@ gU Idh TR &
foI S1emT-31erT @l (slope) Td
Sifthdie guR @] fohg Qe Ffe
ATIEST Y MU Y TE| hed Td
fohees fohy TQ Whal hl o &
T e fob fegd g&daia ud dew
Y SIfRIRAT & HRUT Shed Hohd|

H Ieeig-1a MR Ud 3fTehfareh
WIgH HiGlg o | Hifsa= qur
Savitzky-Golay ftheefa amg
A & TG Hehd HTeh TS 8l
T AT HeT Ugfl el ITT & d g
IAR-TGId H At 3118, ST dgav
f@Rar vd qro= fi fyg-gar st
gerfar §1 Us-gY ATgEst # RMSE
0.072, MAE 0.058 qar 3ffaa
gfdsrd I 0.94 Ui 151 gRIgiar
faectwor & srfdreran famret £0.11
a1 A fage= 0.018 & 0.026
& o urar a1 9w =y 9, fAfda
pH TR 7 arafde g AR
& fog fwa-ia adiear vd Ipe

RIgfIdT UafRfd i

e U4 fthee feh 71T pH Febal chl et

pH TORY 1 areafdes 719 & SR R A9

pH F&RI & gRigfar
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)))))




o gifthi=-
ammeTRe
s
qTerse ORI &l
fAwtor va -
fAwarea =t
HATchd

ASCISC et Py arerre 7 STel

TOTIT b1 Goh Hedqul ATIGE

&, St STeftar Sfiat & ey ud

ITRSITAdT ht T &9 T
Tfad edT 1 ShraR Gifthia

(CuCP)-smenfid uere ATserge

& aiferftereor & ufd yaret faega-
IR nfafafe veffd #=a §,
oo ddg=efiear § guR g1 8
3R g i e gl 81 g9
3T B Tehla dieerict (CV) a1
JUANT IR & faga Fegor aan
39 UTd g8 Afehgor & forg faman
T, difch 3RS Bhri-fAeared &
GUR a1 571 Fh | hIHTTERA
(CA) grRT &h-fTids e gatais
(SPCEs) W CuCP & gthef fAgiuur
Td gfchgur &t gfe &l 78| R &
FHri-fAsTG I Jedic faeqa
Figar TR H 0.8 V & IRifuq

() CUCP & SciagichiAhel ST Ud Seiagls Tfchaor ot geria arer CV |
(@-) 0.8 V W ATEgISe & WgaH & falg CuCP-denfad SPCE & CA ufdfehar ud sisrich srera|
(7) @d= ®u § [Affa d7 SOl 6 gIeamadr & ©hex ed|

a9 IR CA o1 IuahT ok fobar
AT 3iLMieh aeh 7 0.9996 &
g4« uTich (R2) & 1Y 3T
YR&enar weffa | gavaTgaRdT
T 3Tl o9 Was w9 9 Affa
saaerst (E1, E2 Td E3) @t
U ek foham T, foE @
U o1 A uRfRfaat § St
igdT TR § 9 IR gderor fasan
T A TS AT 8 AT GEId
gfafeharsti 3 STefta Y et i
TuTeT & R & forg fesfad
A1S¢ISC TR hl 3= JASATGhdT
uq frsg-itardr weffa 6

"eRTy # aricrgut
el g Y fdwr
& v arfaa
&=t &1 R
A=

39 eI o1 362 Y-k

aﬁrqaﬁa‘rsrmaﬁ RERACIEEEE]
&1 (CRZ) o fafaamt dam CAA
& fRenfadan &t gdhrepd e

128 | N

SIRIEYUt STefta Y & faear &
fore Suger &=t Y ugaT e
oT| HERTE o g ad ol &
faermmT STefta fY vt ok Aol
& & AT & Arr-arer gdadt
JfH-IYINT Ufcreat T AT
fohaT | STefla iy & fawar &
feq Sugert &t & uge e
&g UTCTER, IRATE, Iy, fHgg

H STUgerd Ud STJUSITS YA o
AT fhar T gde g
TqTeE & AR vd fawdrei ar
A A HeAToH (T2

N msmard

A1) & ATegw T fohar mam =
IR @ (High Tide Line) & 2
foft & offar qen S99 oMt f&1a
STelld pfS HHT 3R Sgusirs, YA
o1 HiHieh+ foar |

3T SifaRkea, gafad el §
STURIeRT <t 7aT fastwaradt
Jer Repead! dia 5ot Al &
STel1a T[uTerT HTYGS] eh fasetyor
forar | 39 fasawor & SmeR
R, i grem & fawR & fag
SIS, YA i dTfaa el &
g ¥ Rfgd foar mami



HERTE & Hygg fSiel & Fonfaa St v &= HERTE & 3G foiel & Frfda STefa Hiy &

e grsuifaaar 6 f[R&afa A
MArcenfther <k Sazsifadar

fAcenfthel Ueh SToTarg-aTdict! USTIfd &, STt eTeordT
(0-40 ppt) 3R AM9HE (21-34°C) hi &AISR

! T e H FaH 8, Foad gg fafam
gt aRRfRfaat # gfeg s wadt 81 Meenfther
& greuiferdar agasiterar diam ot gastr
T U213 & Sihe h folg Siid Agaayguf
&1 5-8 T AR 9R arelt sifferepratt & dig
gEUfeRIaT d+1d & Sidifd LC50 A [Raifa
fomar | 34 SteR erar It B & TaRaH BTguifaRT yaiT Y it erawer
# Argeio 9 & Uaer it e 6 18 gt
e 2ffe @ et fohar man, STefes gauifcd &
forg aram i SgawRn &t 71| &Y SreT-3rerT uterort
#H, URfHe gfela sifedis (DO) |igdr 6 ppm
&t ATSEIS 19 VaTied &vdh 1 €¢ 3fR 7 € &t
3afe & gerae 0.5 ppm foam mar, S| DO
# diter 3R shiAes fRrere i R 1 srgeeor
foram a1 ST smTaRT Safd & fag LC50 A9
0.5 ppm FefRa frar mam 3 sy srafdes
geUferRia & U feehither i Secta-ta
TgLfTedT @l gerfd § doT STaarg-aiel STerd
ﬁgﬁﬁ%mmmﬁ%@ e rcepftber <BY affveRTof # i gTsafaRaT T & sfeta LC,, AT
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ARG thAdHh 1
SUANRT hd

& ufa @R =it

<h sTefta pf &
SR hT TR

STeraryg fkad o deH d @R
g1 <l STehtdl Y o foig siifes
Serarg uRadH o-et (IPCC)

&I ARG ThHadh T IUTNT
gV febarr | wifesy & @erl &
3Tehet & felg RCP 4.5 ulkged
9 UTd Serary fUiss sfens,
QfagTie @dRT 3fidhs aur
SEH-3g19 (exposure) 3R
JeydT Aohaepl § Tt fgdiaes
SiehgT-aH<adl Sl JUANT fhar
T @R U hl el HpiY &
g Setarg-weet sifem & arder
wR &) Reiia & 3g Fo 51
I fSielt a1 Fegich fokar |
fSeTT-arR gt l §9a 9 &
(normalization) forar T
gq 915, fadug-smenia Ak
fafeat & ATegs & g4 gachichl
DY Teh THY WhIR § Tehlepd fama
T gRomHt sif@e arffeszor &
WE @iAs f9gar ot 1, S

12 ol 33 STifEH, 18 ot Head
S, 16 @Y A sifey qer 1
St ot e A= siif@w & =g
# affepd foman man| ag =afRq

TehRUT STefery STEH Fee
S IrerT | [Siel et
TAfAeRdT 37 & fau v gegafea
STYR Y™ el

Serarg giadH & ufd @R gt &t Stefla HiY & -

4 TSt ot Sraferes 3@ SiifEH, R SHfEH AR (AR6 ShAedh)
afayor w gﬂ'ﬂT x 10% + 731 CFU/ml) ¥isT =g # gt & (Y: 2.61
S :;?Gﬁ—-ﬂ'q x 103 + 420 CFU/ml; G: 1.97 x 108 + 346 CFU/
lel- ml) <t gt & Seoka-a wU & #ifdiss (p < 0.05) ot
R IC] Tt R & TTal i g THeT IH Ueed gt

W N & ST UTel BT el STefta Jora=i §

Heayuf uRadH gid &1 gferor e
& 7 7w 3R ATg Mgait & dRM
i grer arenel & vens fhy Y ST
FTE(S,n=63;M,n=61)7
Hifds-Tarafe Sk gerstiafasmi
HIUSE] ot faaatwoT fohar M| ageeoT
% PHRUT AGUIAT, pH dT Fefdd
Aest & gRad= sraféia emi g9
sifaRerd, T kg I g | aui A
ST, PeT &R, TigeTd a1
Vibrio ¥R @t ot ®U g
gefad fhar auf g & SR dieft
3R &< pianif=l bt Tweat sk (V:
9.92 x 10*+ 1113 CFU/ml; G: 5.10

) smmsimax
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(BMPs) et 319+ dT 3T g1+ bl ehnt oh felg
3dd Agayuf 8l

12000

10000 r

Vibrio count (YELLOW)

Vibrio count (GREEN)

HSummer M Monsoon

e oRTa # i T AYA Fgait & GRM SfiT urer Wt A Vibrio R (CFU/m)



=¥ A
geAT13il & da1e
STefiar Yy g
A STaH 4T

xEadl (Remote Sensing) iR
+iTiferes ga=m vttt (GIS) et
T SUANT i T STci 1 His

& H STTHIT T 3MTchel et

& foIg U of-wifie srRivoTe
faepfad i 7| 39 HRIVUTE i
fagar 2023 # Tehara ‘i 3R
3t YR auf & PHRUT 3118 16
& dTG SATET U b TR & H N
fohaT | e @ uget 3R a1 i
IR a1 3fTeher e o forg
Sentinel-2B & Sig-ahfeich 3T
B (20 TdeR 3R 6 iR
2023; 10 Hiex wnfae fAde) or
far=ctwor foha M| Shuttle Radar
Topography Mission (SRTM)
T uTed Sars Gaeft arfepst (30 Hex
fa9e) 1 ITNT of- 9T SrenRa
1 TdgAMterdT & 3fTehar | fohar
| ST &1 & HHichd &
&1 fAmtor, uRad= &1 uar e
T STefta HfY wrf hr e

& 1Y GIS sffaret faseiwor fosan
77| gRUTET § dT 9l foh et
5,255 gaeR STeiig Y & 7 &
ST 3,346 2T &F ST
B T ATI 39 HRIVUMCA A STerd=
STeital iy &1 & TUGT-uATd
&1fa 3fTeher & T uah @fRa

3R TR TR TR AN i ST

g arett fafer veffa 6, o
q18g- TR Igd JlSHT, ST
HAARIAUT qUT STAdRY-eTd et Steftd
P yeie # Ggrdr fAad g

ST STel1d iy &5 & STTher ag BRIV Sl W

5% Ttg & Repe STella Y &=

T5% Mg & Fehe SToma ST &5
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qTe Qe Sieary
Haeft Aradst @

SUANRT hed
=hvm 3
Hisd

Y T gaiAT Tdd grtergot

STeltd OTaT, STTafveht 3R
Ueier gTell igd 3feh ekl

& gRUTw®Y giar g1 39

3 F Afeg (TN), srigr

132

TeeT (AP) 3fR 3fifgem & 290
Tl & TUGT T, Tl 3rafer
(et #), Stefta oTer, auf qer
SHfAehdH U ATH AIHH S
TR} T YT fohar T WSSV
3R EHP AT &I I ol 9élah
gt &< & foig ara Jsfa
AfT Afsdi—arfaifes Riem,
¥eH R (RF), XGBoost, =Jze
Jeddh, A9 999, K- qar dar
uIe derex ALfiT—ant IuahT fohar
AT INT YatgA™ & folg RF & a6
XGBoost daR &9 fasraa

Aisd & wU d i+ 31TY d2T
gTer Heiefl ATudE, Steftar Jorasn
3R STeTar] Siehs! & Tehtehor &
QaigA I HétehdT H GUR gl
fafors gug-siavrel wR Afsal &
TA&T0T § udT1 I fob fauag
gt & fog IR gwg &
TedTfgeh STerary 3iichs Uaf

| Yol Eejef Uef Sefary dajeft
SITFehTRY T TehtehoT ST gTer &
T gafgam ok e & fag o
yyrEt fHofa-ggrar ared uee
FHRAT B

WSSV &k EHP & gafgam & faw fRefaa weffa affn dteal & adiear

¥ ufdded 2025
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ShrimpSIM: gfim

gfe SIgehroT Afsd
M-313e Tt gomferat & sfimm
gfg &1 gafgam e & fag
e safey disa fAwfaa
fohg g < sfim yenfaa, e
gary ok difaw AiFie & faw
Aied dUR fohg g, o= |quf
UTer 31afe & g9 0.056 T/
& URfA% YR I e1erT 35 U9
des i & gfg Y AR B

TS| Hisd H gfeg Tidehl, SaurR
JAT ATSEIST SATAT & qrr-Tq1y
af gag! frag deeft arodst sk
3TER U&eH H g1 aTet gRad- ot
Qehlepd foham a1 gfcg Gompertz
el oh TR gl & 3R dTgA
& =Tl & fag garifSa
I St 81 28°C R gfeg STperad
U1 T8, Stk 15°C & & a1 38°C
G 31fes argd™ | gfeg & e et
3t 1 50 fAet/feT @ aifde
IR auf dqurar 3k pH & uRad=

ShrimpSim 3 g&T &1 BhieiTe

b gfg Pl ofiR eftmr o It &1
QTeRUfg a-1d ShRepl 3R a=vF
Seraryg aRkfeIfadt @ SoRsfifadr
g1fad gidt 81 R Shiny @1 3UaRT
PYch dUT Apache 39 IR &

1Y Yehlghd & §T ShrimpSIM
GEHRUT 1.0 ATk Teh TR Ud
3wt # g a9 vy faenf@ad fhar
7| Ig A9 UY IUFNThATSHT chl
3= gr1 RefRa gge ATadst &t
ST Tech SgeheuT (FETerer)
el H G&H 11 8
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g13¢ A f2rg hKY
3 ATSshidTAH

WR STAarg-crdiat
HRATHSB MTER
3{R AGUTdT a1
T YU

e H fafda equfiaar arett
gRfEfaai & et e e
JATRY & 37T HIShIEIHE W)
fhfoaa urew MidA SMeR & i
T Hedich fohaT | i et
Tt o9 ATt TRl o= fohar T
30%0 (ﬁ?BWT), 45%o0 (W) 3R
5%o (fA¥) | TR FH-ATSEIST e
3R opT U<teror foha mmam: fAg=ror
38R, UTey Wi fAgror (PPM),
7.5% AT WK arelT fopfoad
qrey i fasror (FPPM 7.5)
3R 10.5% THTAL TR aTell
fhfoaa ey uié= fsror (FPPM
10.5) 1 U 3TER IUAR bt

A SRR & argfee v @

3rafed foasar mar qer 45 31 d&
IMTERIT ULI&ToT foharT T | 317
ATSehIaY & fI=awor & gdr gar
foh 3MTER IUAR &t wRarg fohy
faT, AgoraT TR # gfg & a1y
Tifeadeadiar da & arder TgRar
H A gfg §31 39 HY & 3iaid,
3= FqUral # FPPM 7.5 38R

T ehe dTet S & axffear der
U@ ¥U ¥ 9 | Rifear

I G USiaal 3o Merifes

o1t & foig STt STt 8, S sfit

¥ greH H# gUR, geAsid! de

IATQ 3@ SR gfeRer & o |
GHIId &9 § TNTGTH e Fehell § |

g9 (S9) TR R 377 ATShiard § @aurdT R shrifdieh SR hl T

gui-3¢faa
LTIEEﬁEF CIGC)
(SIPNSF) worrett
4 fgeT 41 a1
IS

i gre yonfaat @ g are
Heed A9 (GHG) ISt &
Tt IR AT I chise &
o 3R AR & oy smagaw
21 ICAR-CIBA 7 faf9yz dugur

0 L e

o b

gl tR SIPNSF sienfieht ar
HheTdTgdeh Ui fakarl SIPNSF
&hr ygfazofiy fRRar &1 geaic af
TUguT g7, 175 3fiR 350 T/
T3, R Tefiaet arfe aiéfe
(GWP) & dgef & fohar T ter
srafd & fafas foat & wenfén
&R T IYANT &Xeh Tedlar ST H
GHG weTerT Tapdt fohg Y SR 79
hFeIUTh gRT 3T ulkHTofiepRor
foraT | = GUBUT ¥ R
HT 3R A3y SIS hl
ISt ShHLE 0.68 T 2.7 37k 1.08

L 5000 -E
L 2000
&
L 3000 R
E
I 2000 E
L 1000 ‘E
0

T 4.17 ym/gaeeR/feA @1, Siafh
A1 Gugu a9 WR I8 SHHSE
0.16 @ 1.0 3R 0.22 & 3.36 U=/
gaeaR/ e @11 o GHG 3w,
S sftea GWP (amd CO, Evded
ufa fepetum sfivm) & 0 & sgeq
fomar mam, SIPNSF # fa=1 8k
3T TUGUT T TR ShHST 0.9 3R
1.1 g1, STt yRuRes fAgt & qrene
gunferat # Rate fhg 77 2.6-3.8
hY g1 # HH 81 TG SR
gafarofiy f@Rar &) gafar 81

15

mmmm N,O HSD (350 No/m2)
CH, HSD (350 No/m2)
e C0, HSD (350 No/m2)

60
Days

80

mmmm N,O LSD (175 No/m?2)
CH, LSD (175 No/m2)
e CO, LSD (175 No/m2)

TUGYT g A fA7aT aret SIPNSF &3 & Mg A9 a1 s
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ﬁﬁam‘uﬂ‘q’ TSI & 3faeid fehar mam: 30
P ppt (F==0T), 45 ppt (=) &R
gRfefaat | 5 ppt (A%1)1 7.5% 3R 10.5%
Wﬁﬂgﬁﬁm FHTALH &R dTet fobfodd urgy
g fAsror (FPPM) gar &Y
aml;ﬁqgnqﬁq Srafaeh e &l Tdteror faar
IS IR UNTT 7| gafaRofia goTEt S Sreher
F o folg Aged Sifawrss
g gamy § dqurdr & wRoTr (N,O), #te (CH,) 3R ehrela
3O SfSifdeh dIa i A e b STgeiiegs (CO,) |fgd GHG
foI sprafeen SMMER SR fahy T IGsiHl hY TR & g1 gRomat
e M=eed A9 (GHG) IS Y yaffa gar fos fafea aqurar
TR 3Ich YHTal T Jedich fehdT 3UERI # FPPM 7.5 38R Ured
T | ST T OTer ot TgoreT & aret S J N,O Se&rsi d

wgeaqul &l 318, ST ATSErSH

& IgAR IUFNT JUT ATSEIhRUT-
TS EenuT & SR g1 are!
BT & et et Fehet it 21

39 faudia, flafda emeR SuaRy
& &t CH, 3R CO, Icasi |
PIg AEAYUT 3R @l IraT |

3 fAspy gerfd § foh fhfoaa urew
AT &1 gemaeH, fady a0 @
7.5% o TR W, A15¢T 3Hea1ss
IS ot hH o auT fafas
qurar uRfRfaat § gafarefia w g
T a1 sfinm uter &t Terar o &
IRTGH R hdll g

0.325
0.32

5ppt 30 ppt 45 ppt 5ppt 30 ppt 45 ppt
Control PPM

Treatments

FPPM 7.5

0.315
0.31
g 0.305
a
Q 03
o~
=4
0.295
0.29
0.285
0.28

5ppt 30 ppt 45 ppt

5ppt 30 ppt 45 ppt
FPPM 10.5

faf9e Feorar T=i W fhfved 3mgR &1 N,O SIS R g9

<Y siifag=ha
g) fafaerar

dfferTg, 3iie Uasn ok ufes srer & fafers eraon

UTel dTelldl, SihdTe’, SaR-GHE 3R #7019 e §, &
T fohT 1T dctee T @ Hid=ieithes de Mgy A9
AenxuT # Tl 3 STiarulet ol geres fohar mam| Hies
T HTeRATeRYUT e Tt T Feifed Sfiaruyaft & gfeg ot
TGTHS ©J T dgTaT o1 & iy dose & Aigee @iAsT
raoT JeH B "afefa fasar | gues kg e Shtarogei &
dra Sifageha wee Haia o & g srifier 165 rRNA
ST STeRAUT UR ST STuTfdes agrur-fAeiRor fohar
77| STfageiy faservor § gdT ger foh Hd=igithe qer
Geifad Sitary] aHerr B8 dei A/ fadRd 2: drersetafey,
Hrergettr, Hrargdiqatielo, gelauyeiaH,
e 3R HrengetesH | fAfffa snfageia ger & @e
FereetT ufawy ueffd gg, St fafsr aavita aRfRfaat &
gfa aiRfRifdes srge ol qerid €1 & fAshd @R gt 6t
deTee # HAH ST SUANT e aret dT Fefed Sfarogst
fafderar ofk aéta STefla Y 7 Hged 19 I&siH &l wH
Y H IAh! G 2fHent T ISR & 8l

|tﬂmﬂwq=ﬂmﬁam

Hregithes aom Feifda Sfiaryy e & fi=
Sfagia ddy

g Eaw3d s e 2025
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ShEnrich: Penaeid fiwm <& faw ysifa-
fafre g wa das fasawor o=

Oss ST & forg wise Sfial # Suctey Ygg T wehiH st ey
Iuctse] gl 8, [ gch SRt enerehdten ol gsiifad (SHRee) Tret

TR R 3511 usdr g1 3 USTfaeTd Tre shee [ F-fafere Sfrafasm &t
FafId U & GHH H 9eH 81 81d &1 39 o H, utg aaraaris
&Y § Agayui 918 Uetfaal (difee gy, diffae A, i
Frafag, difag gfeema ofik fifag Soiffey) & v uger @mue
TS TR Sead Ud 9aefd fasawor wewd, ShEnrich, fdsf@da
foram | 50 IareE § utal venfaat § 34,130 ST o1 ufafafda w=a
aTet 61,287 THIEES UICHAT el Tehlehd feharm 7T §1 36+ 442 AT 3R
12,897 Gene Ontology (GO) Y&l &t THIfgd s §U RRes KEGG
ART gd Gene Ontology 3rETg-He M &1 Y1 Toh Siifdg<iig &9
T gfd 9g-TR UTguarsH & Ared § JAR g g, e sheefem-
fafere TusTTadaT @i, S qafgae de sitefanT Aft 1 IuahT fhar
T 397 AR TY I U hridh SETg-THe &l TTfiehdr
& g1 woft ufg genfaat # 18,031 SifelfaiT Tgl & A1eqH ¥ Jecidh
SitEreRT Y gfdem uer &t 71 &1 Thihd A9 wiethrH & IughT & fag
JIR Hae hrivaTg, @il A G, ST [agsrarssisd a2T JTeh
Ut # gRUMT STSAe8 e bl gfaem Suersdl &1 ShEnrich https://
bioinfo.ciba.res.in/shenrich/ oR Iuctser g1

ShEnrich 39 g1 &1 SUANTeRAl geXthdl
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Tenfaai— dt. g8leg, difFag
STaifRerg, difFag gy, g

HHafET ok diffag s &

fore geh sfim SSR Serey fAwfad
SSRs IT HISEHIALTEE e Ioeh! fomam T, St SSR AR 3R 3R
i ' Tefad ursaR garai & 91y
(invertebrate) S\ & UeR T
HET H UTY S aTet ag-grdt Wa;mﬁmmm«ﬂ
(co-dominant) ATHR €1 SSRs W%| Féﬂﬂ,#ﬂ%sﬂqﬁ
3 SFRRET AR R, el et fa=AwoT Krait, MISA
frERpSTaT & Seher aT ST 3R GMATA e ohT ST hch
it g Pefkor & genfag (oo T <A G GIRT SR

Raté fopg mq AR Te @t S

ot &1 <ft weof #, ofw sfim

# anfere fehan mam Seree # sfim
TSIt & 44,856,376 SSRs

& TTe-Te FTSHR 1A Taeft
ST Iucteel g | IUANThT
Hifew g, Rdte #ifew argehd,
ST AR &, TR, Tfierer
TR AT ht U R Fabd g1 SSR
AT Sered STfefes ¥ & Agaygut
g genfaat & usrHa srfsat
& folq U Agaqul damed & w9
# PR} & Bl

it wenfarat & frg gafgmfaa SSR et &t dear

SSR &1de
TSI AT =
GMATA MISA KRAIT Consensus
ot sl GCF_018983055.1 1,04,26,904 | 1,00,93,355 1,04,52,525 98,81,261
gy o GCF_017312705.1 1,04,28,418 99,21,999 1,03,95,284 98,97,082
Hifaaq gardg GCF_042767895.1 1,07,34,851 | 1,02,06,142 1,07,03,967 1,01,76,164
Ngg HHafag GCF_019202785.1 84,14,230 80,57,405 83,90,084 80,37,251
Dgg F=i GCF_015228065.2 70,95,485 68,73,587 70,80,563 68,64,618
forar T 9o HPR LITE
& AR I SIh! ugaH
TS| T ITERT A Hg
R P (< 10%) U18 T8
@l & T g R A Sl
Heaqul 3R A8l &t |
39 31afd & R gt TR
At &Y geans =) 718,
TIwh bt gfeeha (23-28 SH g, HehHUT o chig
ur) efiit & PIT 313 a&mménﬁaamﬁmﬁ
HROT &1 aTelt gg R 6 Eﬁﬂ@#é’fg@ﬁtlﬁmm
et ) e & g v A & fh ampafs
arerer faa T GeR Qeff NS T & SR S
& o arem-aren @t St eaferTd e vd gig
(@ 1,5 3R 6) W& & fRrt & faw PIT 2
MGG 3R 45 Reftae U fuEa fafd § sk
ITRT ST T T TITHD TSI hrRIhH!
MiniHPT8™ PIT 217 (8.4 folq SUYa &1
foeft x 1.4 oY) o1 ST
i i de F &t PIT & <t O gerfar

el
e

{ \ﬁ%
A\ )/
&R
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difaa gl & TuRgE-TRg
ST erdaet, fSrad 44 Whhies
At &, e IUGNT ATSshIdetTse
AT o faepra o for fopar mam)
GMATA UTSUaTS T IUANT
faertergs Rdie Hifew ot afera
@A aTet 350 SSR UTEHR UR AR
fhg Q| IR F, YRA F de &
qrer imifeieh U T 37elTT-3TelT

BT & Aol ReT 3reaa=t

Y 3{i= ATSehiater 3R it &

WA & JiT Holgd Hgday
TdT T 81 ST hl Tqorar § g3

gig SaTfeai—aas (hlaeH),
fAmaTa & gend oy g Tt
ST JUANT ek UAh Ththies &
TR dtchl chl BhifT &Y 781 COI
ST STIehHTT & ATEIH ¥ TSI
! ugar i gfe Y 78| uge
G&IdT 3fR IgEYAT & 3MMYR R
24 rafeeh FETIG SSR AT
S Bl ~AaH e & oIy
A Ththies § Uk dlehd 3@l
T FIAT ATl J I TR
&l gg&udr vefeld gs, forad
gfd dhd 6-37 Tefter (Sftrd =
22.64) A1 0.786 ¥ 0.966 d<h

a1l gRRerd Sfiat # a-ra Saa
I 81 39 Srezy | difad
gf3epg o 31 ATSehiamter

TR = AGUIT 3R I a9l

aTel 3ER & UG I STkl
foraT | afifeht (Sai=ifaa)
giorsfel & aoft a1 A =,
GIRIehaT=aT deiT 3iaificpd
ASTeereeret hl TgRadT oht et
AT JUTR Tg! o et fafderdar
Gachich! # fAR=0T G Y a1 A
Sifderquita aRfRfaat & uerdia
fafderar & et qen 3= @ ardt

Uiefyifthes SHITM ahee (PIC)
AT UTY Q| 3 AT h! B8
Aeeitad SSR 84 § egafelq
fopar T 8 SR 3T IUIRT =
qt. gfea srenfaat # sgdfis
STETGT & ST ST fRYeh HuchdT
T 3MTehel e & feig fohar
SITETT | 39 sifaRa, & wfasy &
TIATHE TS 3R Tich GUR
FhrdehHl # 3rafres fafderar i
ARt e SiqmSTT & TR @

S A & g Tk Jeaa
ST foep Tdwmed ue ad 8l

TER & 1Y Jfeg vafefd gél
gersiid! gqar & hrafaTs
gafga™ & SHeii-3cdTgeh AT d2T
& SIgE =y 3R deffeheor §
A | ceit-gj@et aret iy s
& HgIYUl Uk 8| THY &0 9,
ey § wWe gar fs . $feey
# 315 ggAsila G I daurdr
&t uRfeRAfqat # smegR A =7 aw
Y AT & 1Y Hotl gHRAIA &
e § Agaqut ffe AT 81

31ehT fafderar gaepien! &bt geT (a) Chao1 aehiah, (b) Fisher alpha aehieh, (c) Siadifchd i (Observed Features)
gaeich a7 (d) Shannon gadhic| CS = fI=071 AGUrdT; HS = 3= @iqurar; F1 = A0 S8R; F2 = 37 997 aTell 38R
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fUset sregaAl |, Missing
Regions Finder |fteddr I
I ek fohT MY JerTeeh
SRR fasawon & areay

T ICTV gRT 71=udT e fafas
WSSV aigdicied & Sfira-aardt
IEEIEER A RANIC IO Gy
forar mar o) fafare faeifaa
SitEeRs &l & SR IR WSSV
3MMgTIicd &t Uga™ & fog IgmR
FIR fohy MY et srez
fRazar 7, 59 av difagg geaa
& WSSV-Sshfid 49 sfirm gt
o1 fafre uTewRl & Aregw @

SitersftT &g fasatwor fasar i,
oS &g SmsHicicy ot Hisgt
T YT Tell | 38 a1g, gof fawmg
S STehH dIR A & fog 37
AT ST STSRATT fhaT T §F
&Y &, WSSV o 8 3Mgdleicd &

3TchH 3T delt O ST hI dars

277,428 bp (drga™) & 282,694
bp (¥Rd) de UTg 7§ a1 GC AT
oft sngdicieT # srafde TRfga
g, ST 41.08% T 41.11% & &=
off|

3rad fohy T WSSV simgdiieied & Circos wife (a) CNO2 (F1); (b) CNO3 (FH);
(c) CNO4 (=F); (d) CN-Pc (fiF); (e) EC-15098 (sermmeR); (f) IN_AP4RU (¥R4);
(g) K-LV1 (=ifRam); (h) TW (argem)

fafes qrommi (27°C, 30°C
37X 33°C) qUT YeHHUT & dTg
fafas @7z feigait (hpi) (12,
24 3R 48 hpi) R FTge Wic
Ogiw arRy T dohiia difHag
33y 7 fafdie grafheiffen
ufaferard St 181 27°C-12
hpi R 3/Afde ueies S

eI Argaefi @rf (troponin
C, myosin heavy chain),
gfarer ufaferar (hemocyanin,
zinc finger protein) dem d=rd
gfafekar (alpha-crystallin A
chain) & d&ifera &1 3T faudia,
Uoi- (ATP-dependent RNA
helicase A), &gfeera fAHfor

fafera arommT qur fafss gay figel w WSSV-dehfia ue fafa sfim 4

Jaffa GO ugl &t g1 are sic wife
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(pro-resilin) a2 dfer d &
fd®™ (neurotrophin-1) &

S S ST8RIees UTY M|
27°C-24 hpi &R 3776 Sf Agayuf
®U ¥ HYAeIes UTg 1Y, Sidfch 64
ST ST8-R7elcE 1 Pro-resilin
3R Rgfeher Ui AT & 27°C
(24 3k 48 hpi) @ar 33°C (12
hpi) &R Fg@qul SR

2@r ma7| 34 Uk, 30°C IR 24

59 3T H a7 S1awT H ek Y difaw $fed
& 3T ATShITATCT hl TIAAT T [A=AT0T s
W qAT WSSV-Hehfod SiiTl &t g i 7§ 3R
geHsitd! arHTRR duT H9Tfad e e 6
TgAT chl T | ThIchI-TST, 3Hie U2 & Yehsl fhy T
=g USah! &bl VP28 & A%s PCR yae a1 3uahT
Reh Sirg i T8 qUT I WSSV-uifsifea (PG) ar
WSSV-Fifea (NG) agl # affepd fohar mami 16S
rRNA FerstiHtaes swrsfeT (Ilumina wewH)

3R 48 hpi & Fgfeend WA e
SIS UIY 7T 30°C-12
hpi &R giafehetfie fasawor &
11 SReICS 3R 23 SERcIes
ST U1 77, STEfs 48 hpi 4R 124
YAeICE 3R 94 SRFATeIes

ST &t uga ot TE)1 S O
TRTHe fasctwor § Frsfea-
TR @gfeeheT faeprd, ST
gfafohar gen Ui gadera= 9

qTHA S7T| HeH W@R R afefa
AW H TeATghIaTgied, STdre,
e Hire der eiHaemE
At &, Stafes Rz f@mfe,
grsci&heled 1T dT wifeaifafaa
9 Hefdd AT & goicaTse ®9 9
T Tae o T

(OTUs) @ fasersor QIIME2 &t IUANT ahich 3R
R Studio # fagarargsier fokar mari NG sfim &
fafdre arsshiamater urar T, S9E TSRy,
UfAReIdaeR, sarfawer 3R arsfheidadiRan 39
ATHRRT 491 T &, STdfch PG S # wicideriian

bl 778 9T Operational Taxonomic Units

! e ggEar adl 1 (NG # 556 6l ger1 #
88,100 OTUs), 9t g! fafs=meft ga Escherichia/
Shigella &t ugRar & gfeg urg | Tgsid! gerstiat
F et AT AT GeAsd! el Fieg RG-S
JTa % HRUT ATSShIfaae fEeamfae o1 dha et g1
3 et WSSV-Sehfad sfi & gersitdr anfefa &
faEe ot SSITR &hd § a1 STetid pfY # Hidsa i
T YeAteRor U o forg Hermfaa wiamaifees qur
GEFTSIId STATAThE ht SUNT T Tehd 3d &

WSSV-Hehfira ga @ gfivt # Sfaruy derf &t arder ugRar
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HISshi e TR STfeel el
gunferdi & ®9 J R e &,
S dhaet gemifaa bt UgRaT

€ 7Y, Ifh 3 g g aret
Siafehary ot uiikfefadh d=

h fRRAT 3R gie & @y &
fAaffa ot g1 STeia piY F,
TSI d-1d o Sfaid gt ot
373 ATSShITITH dSi & Gifsd
&l TahT &, fohe off arfdenier 165
rRNA 3rezaT & dhael gersiidt
G H g dTet uRkad=l &R &
hfga foram Srar & ofk gersital
& offg Heiel H g arel gRerct
hY Juer <l AT g1 9 37T H,
TR 3R R-INTSTen fafsrat
URTeHIfifcRd &= @ gHIdT fiag
TQ R q@miy & gHg- 9@
16S Ser¥ie o1 G fasctwor fomar
AT Yeh 414 gre-sneamid, Rfgd
gfaT# (signed regression)
SReRTuT T IUFNT ek faemeen
gTRfRifde siafeharsit e1 s
ST AT AT I S AT

WE gHareH (rewiring), 3dcrd
(inversion) qar faere gar, fasiy
®U Y hlcigaeRay s iR
Hieellrged SRRy & deifdd
3ifeharatt 71 3 uRada A 6
TEIRT 3R g &R & A1 Aepear
Y AR UTg Y| 39 fauda,
@ il F feR siafeharates
Jeash a4 | A e WE ra
SparfteTdT ATSshIeTI &
%mwwaﬂm&ﬂamzﬁ

&l TRl 81 I STetta iy gonfarat
# g A7 g quT ATsshlarH
Tee § TgTaeh & Gl g

@y fAdf3a (TSB) ofRk Avreies fafet @ gt fRw g (SHP) gfim Argshiaraa
# et amTeh e T $hl-ahieia- FequT| TSB Aeadh difties ¥ee 3R
@R gemrshiel ferefadt uaffa ewar 8, it dgfca vd gaf=a geasiid aqer
TG &l ohd ST 21 39 AU, SHP Seadh & spafaefad) & ort, @fed gmea
aur uRafda Fames ufaey R 2a €, S Avsi=r a91a & siarfa Argehtaray

& e fIcT 3R SifReaT ot qerfd & | ewsiidT ST Gl Ich ST AT
yTe 3fiR ufafohar & smeR R syafeia forar mam §, Siafs AR (edge) &1 3ThR
TG ot 2AferT et gerfaT &1 Tgfer-snaTRa fa=am Argehiamy & fRRar ok
fRfq-fafere dremretes aRad=t 6t gem & faw ves TReflghd Tumelt-3aia gea
fAeuuT ugH SRt Bl

g
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gell-lerie (eaur-afesy])

Stiaro] gerfaar 99 Sfe™
eI, &, - fia
3R off. srferifeierthadd a1
Ulamaifees wigaers d IuaT fohar
STT X1 &1 S1ch STHITHeh UIthTsel

&t s & g 39 =1 genfaat
G gafdd 189 WA o1 O9-Si-H
facteor fesar | g ¥ & gof
Sty 3rdaeft vt fohg g, PGAP
T IYINT Thich IThT TR fahar
T 2T PPanGGOLIN IftediR
T IYINT &hich O9-SHH fa=awor
fopam T sHsE 901, 7714 8iR
7407 ==t (persistent), At
(shell) @2 &13s (cloud) Si-T @
g Uh U G9-SHH 3O fohar
T Jeeia1d ¥ &, AuRTef
ifitert & Heifda S ge=ad: sia
3R T3S YT H UTY 71, S Uah &

3iferes €A H 31 difiep! it sufRAfa
I gfdr 81 3 S wHerRia= <.
IRAR & dfcarifce, daeimiich
972 YRaR & IRIRAINEA,
mersacidin/lichenicidin J&R &
11 sfeamaifees gem gallidermin/
nisin IRaR & wfcamaifea &
SUGAH G- g1 189 LA A &
e sifeifeierthfEdd & 10
@#ﬁaﬁgﬂﬂmfmﬁqﬁﬁaﬁq

hR gl UTY 7Y,
ﬁ@@ﬁr\—ﬁﬁuqﬁﬁmﬂﬁﬁﬁq
3UGerT SHIGAR &d g

189 et T & wRt ST Je wR snenia sfagea gai
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gfrr e, Latidae et a
Perciformes ﬂUTEﬁfQEFEB%FI’Ig?
(foregd @iqurar-afgsy)), cherghrd

(T T 3R TaT e arett) dT
iéga IvfeiTlt Asel g1 dta gfg,
I T[UTeT ATl Hhg HId, 3BT
3ol &I, 3= YUGUT O-cd
Y TE T chl &, Tehel AT
TGUSIIA UTei & el Iugerar
JAT AU FAquIdT HHHT H aTer
T STIherdT o PIRUT ST Sehtd
PN H safdes Hgd g1 VR
IUAEIGIY § UTed Tl Hiard &
I T[UTeT aTet ST rderett &
cferor-gd ufan ofik sifedferar &
AT # Raté febg Ty Siifagita
SRl ot THeH H grIdT Heldt
&1 gfrge e & fag qorga-
TR S Srde! daR i T8
8, fSaeh! &arg 614.9 Mb & 3R
g 42 Ththlcs H FafEd g,
fS&rent N50 719 26.45 Mb aur
Ture=T A (Quality Value)
68.67 &1 Si-H H 19.25% Rdie
aw, 30,014 WEH-aIfET = g9
T gaTIH T 77 § 7 39
98.9% gut uram 1| g S

Qi T el S srdiaett i faRiydratt & fAwaor| ¢ 1 (ames): oG
TR Whthies; ¢ 2: TURIE-WRIT Thihies 8 aflifad dif, o8 csa &

S eel! 3MTdfeh GER HrichAt &Y & gfar 7T 8; 2ok 3: SiH &Y dieTg & YR W glEelse & U & g9y 7Y
de gfifcht daeft srqearatt ot qafgaTAd NEF-RfET Sfi; 3o 4: Ththies & A=Y w EendRes Reftem ot
s A 9uifad ®9 @ Iyt g1 fAaor; e &b 5 (ridRen): GC #@m

fAed e, [ ofeft g areft hefther & a1 @
ST ST 8, Bagridae (Sf32) oo € @eifdd g 8k

@R ST | UTg STl g1 gaqT+ 373+ d PacBio HiFi,

Illumina short-read aT JUREE =TT HAfHIGUT
(chromosome conformation capturing; Hi-C)
STERT SN Y AR oed gY U Hedl-
TACThIH STehHUT XU T SUalT fohat T, foiadh
ATEIH Y URGH-EARI S <hT Gdtor fohat |
3ifaw ST 3rddel! &l SMThR 706.32 Mb o1 dT
gl N50 &aT$ 22.79 Mb oft | 3r&eelt &l et cialTg

T 96.56% T 29 TUREAT R Yk foham 7T gARTadt
3ehAT (repeat sequences) A S &1 32.66%
YT S fehar, Safes BUSCO fasawor & S &hr
98.1% gufdr uafefd g1 sah sifaRe, merwst (gills),
fohst (kidney), aspd (liver), Arasft (muscle),
378121 (ovary), < (skin), 3THIET (stomach),
gary 37T (arborescent organ), g8 sTeiet (dorsal
barbel) @t fo=mr (gallbladder) 3! & feiw
guf-dars giafeheA (full-length transcriptomes)
off FIR fhY 7T erafeheiy sifehet et IuAT 23,339
GIE-epifS ShAT & gatgam, smeatmidt (isoforms)
th STUeh giffeheuT 92T dehfcieh TATsfaT (alternative
splicing) gre-af & fasawor & forg fovar man| g8
iTengl GH. el & Srdfies GuUR, 3rurfdes usi=-
der farepraaTd} sreggi & Iuahft gt Teha 31

g
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(a) 29 TUREF-TRT Ththies | HalfSd g, Tfera Sii ot g1 arem Hi-C T afga |

(b) wA. ferat S <l faf fawaratt &t g1 arer Circos wife| aT8dt & a1iaRes o H: ¢eh 1: 29 O, ¢ 2: 29 UREGH &
Y R (contigs), & 3: MEH-HIET S, o 4: S ot Tl ot aret gui-cfaTg et SR, gk 5: ST oY
THfd T aret RNA-seq & g Ufderd, ¢ 6: GC 7131 (GC content)

gd #, gan eefther (R
S1a9) & folg Uep ST srdaett
IR Y oft, Y TOREF-T oft,
AT el ATTeh I gorT # g9H
o9 T g hd At (TToraT A
(Quality Value) 32.7) | adam
#, Sfeiw srdaeft & orfies a9
ST UTd & & foIq A gl
greit PacBio CLR $€d o 8T8
fthafeidt (High Fidelity; HiFi)
Jga venfirhr & ufaenfud fosar
T | STa-TureT dtett HiFi dgd
& ggraar 9 Aefher & fav g
TR S Srddett R &Y 8
&1 39 I Tdcl &t @iaTs 583.1 Mb
8, STt 36 Thiblegd # afed

&, dYT 39T N50 AT 25.71

Mb 3R 7ot #149 (Quality
Value) 67.57 g1 S| & 18.33%

g-RTed! I (repeat elements),
29,902 TIEH-IfST Si g+ @t

qafgA™ eI T @ deT S <t Sifeet sifaehl st wwg™ dur
&Y 99.15% ufdT T aiTeher foham  hfed UsH+ & et # gefaa
T g1 gg ST et g USid &U Y IuAN g Hehell &

ferefther &t S srdaeh h fAwarst @1 =T ¢ 1 (I18d): o

Thhiegd; ¢ 2: URE-TRT Whthlegd # R i &l erged & w9 # gerfan

T §; 8o 3: Whthlegd o AT WR SeAfeh YrRradT SigehHl T 0T, ¢k 4: St

Y a3 & SR R M-I ST bl FTEATSeT & TU & geIfar T §; &6 5
(8rfafer): GC AT
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SCITd RIS Qeh ATadTch
&Y & AgdYUi WRT STeftd @Tel
el g, forch! IadTe & e+t
g aur et &t gRad=efierdr &
HRUT A gt §1 39 UeTia & Tah
TIATHE TSI HIRIhH [ foha
a1, fSed uRfHe @ror § arfes
T <hl TUAITIT TIT ATfeh Tel
Geeft STfeeranat et e foRar s
o | drdehIfeles @1ed & &4 § Tah

dqTATE ® T & SR Yeiwic
ABett & QMRIReR WR & a1y
3rfep fafderar St st @1 fAm
3R 3= 31fdien AMRIRep R areft
i & &9 99 8- g
3MMUTfeh-TaT Ufdeia Thse
T ST HEIHUT hAT Hgaqul &l

ggafed deraet-enid us=
Srdehy A iad a1 Refia
fopar a1 gataRefi fafdear ot
YATH A o foig fafaa difeat

T UTel=I-UTYUT Ud 3R UEeH aht
HT-IchIchd feham 7T ot et 45
f dep TSR FRP &opl & Ure
T, 39 aTg 60 faAT aes grT
(hapa) & a1 dagTd Qe drarst
¥ =fud 2 x 1 x 1 Hiex 3R &
STefieR fUSRt (meshed cages)
7 gfa fiSRT 80-100 #asfeat fi &
9 urer fohan | gfg ot ateher
MR AR 3R pel T8 o MR
R fohar M| 8 ¥ e & 240

gt deof F, 3= ok e amiRes
IR greft Asfaal & 91T ST are
fafers ueR & RNA, Si@ mRNA,
INcRNA 3R miRNA, & HihTset
o1 farecivor vd et i 181 3=
R dTelt ASfeid o opd SHech A
gig € gefda @ Sifdss e, o9
ggfor fRmafei gy, sifwrfidfe
BIRRRISARM, ST adid
reffenvur, fo @mg, freaRifafts
IUTT=d dem PPAR famfel ger,
¢THh ®9 T g Y| I
YR grei) Aafaal & fre & rho-

e are, 37 meferal o aa= fhar
a7 fSTepT UGei S & sitad
T +2 g faged (SD) & 3rfere
oT| SR S-GET § 36 Tafd
F1 Oqeh Aeferal a1 shigahrg sitar
(94) 3R gfeiene ofie (126) &
Tt g¥cich ol AMTAE fehar |
Irgfeden HenoT & 18 SR Ul
gY, foid et 1,260 UH 3=
gs, o9 & 450 U 240 =i aa
Sfifaa &1 F2 Wit & &g, 3me ik
1 A1 6t Y W gfeg e A
SHEST: 12%, 15.2% 3R 16.5% cht
AT Gof ol TS|

T eI AT S-gi T, Sfett T
gt oI 1 qan ggaisifaRm;
argueft & Saifas I o1 3<-
sif9aafad (upregulation) dem

Jpd H IGFBP-4 o1 SIS
e g Ufdea-Teeh

EE

gRadq &, St 3= emifRep TR
a1t ABferdl & folw @TereRY urg
Q| 39 SfaRed, g Agayuf
gfererat & fame 7 offaer Rams
aret S TR-HIfST RNA (non-
coding RNA) &t «ff uga= vd

forar

71 SRS YR aTel! Ueiwdle ASfer sl ga-T | 3 R YR aTel! Ueidie Aafedl & dgd Sk H uqg KEGG Sifdsw ug

i

el
g

g
A\ )/
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S e e i syt
% gfg o, 3MER gerar au fhale
ST AfRd i SereH o A
YUR & foIg Tep gwrelt U &
Ig T AR HiTT ot g1 e

< forg wed wet @rer e A
aATaT o W &1 AR
(mstn) Sfi cheprefta et
ferepTe 2hT Teh TRf&Id ThRIHD
e & auT 39S afad

SR § g Hewy ot

7 Aigdeft dgsit (myofibers)
T TR, Aigaeht gegar der

i ae Te &l guT et

€1 39 orera H, v Hara
(Frew erhiRer) 3fR efwiie
(3eiwerd Geréfaa) & mstn S
Pl AfSd A aret TA-mgs
RNA (sgRNA) ifeieferd forg g
YT ITh! I ST BT Hedieh
T7 GErafares 1 (T7E1) =
g fga | Arfigid sgRNA
! Gffifeld e atet CRISPR/
Cas9 rgai=gfaraniié (RNP)
PTG Bl SATZIIRI
HATeAH T Yehdl-ITIIhT STLAT aTet
wefedte ot # sifdre aram
Lucifer Yellow T8 & sraerivor
1 SYANT FRA §Y ATIURT Y
aRfRifaat @t srgaferd forar marl
SGRNA- aegIuIes yefedte yuil
Y T fheik wsfart ot adamq o
et feha 71 38T 8, difeh mstn
Sf= & IaRadd o1 Stitersits
fasctwor germ gfeg deelt deror ar
ifrersfiias geatar v o W
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(b) wiRee 378 & PR seagiiRes wefete w1 sfeT!
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ATl HagdTd Qe
srrdfer venfrchl ugel

shivm are= J Siefia waraifees
CIBAMOX <pr 311fefeh uvma

& it IdTges ISl # CIBAMOX, Ueh STeild Utardifees dienfidhl,
&-3MeTiRd 3Mfefes U9Tq o1 3MTehet foharm TaT| $9ah faig get 205 (n =
205) Srerort /i T @t enfiet shed gg, w uRfRIfad 7 gadh Suai @
g1 aTet 3nfefes Ud Ieare Heieft aret a1 aRmTofteRzor fovar T amvTEdT
Tohden! A UTefIchl eht 0= b 3Tfefen oot oht gfe ot | g8eh Siavid
ATH-ATTd (BC) rgard 1.22 daur fAder v ufdwet (RI) 39.3% &t fhar
TT| AT o STl o AT H Pl SHIAATRIT A8gIe (TAN), A18¢rse
qAT A18¢e o TR H Ieoi@-11a AT UTE T 39 ifdRand, 39 Hienfireh

Y Sifdeh SedTe geei & ot GUR gar, i A MGR FUTARUT Srgard
(FCR), 31feres ST a2 sifdes A= & Ui SauR & &9 & uRdfad
g1 Shapiro-Wilk giefor, Wilcoxon signed-rank g<i&for, Mann-
Whitney U Tteror a1 PERMANOVA dfgd difiha fasawor 3 S
T OR Uenfieht &l 319 & Ageayuf uwre &t gfe | 38 sfaRer,
Fe¥ey GagAefiedr fasawor 2 IuaR gHTa 6l 3= gedT (robustness)
yafefa &, Fafe uwTa-siaR (effect size) & A (r = 0.40-0.45) 3
Hezy § = ATagIeh Hgwd ol Hebd fear| 1 aRomat & gf® g & i
3@ TV gUR giferda wu § Ay g & ary-ary Sifde wu  oft
arefas &

TAN & &Ht TR CIBAMOX @1 U¥Ta: SU9R-Ud U SUTR-UHTd g
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TS| 37T | IATG Td SHRIT=dT
B g et aret T Sifde,
yafeRofta, vareTde ok snfefa
STt &t ugar &t TS| ARTEI0T
Y Hefdd Jg-ax (20-30%) a1
ATqHT 3R 31fies qE-aT & a-1d
& fRIfa # I o1 uhiy uE
Sfae sifaw &, Safes wshard, a1,
AGUTdT # IdR-Terd 3R = gfeld
Siferftem v yafarofiy @R umg
Y| 3 38R ord (100-110

fpumt; FCR 1.5-2.4) 3R IR

o 3rfeIedr 3 fram & sifem-
Taesfterdr ot 3k der fea|

=t FgaqUl SEH PRI 1 ITINT
wTHT ot A, Ty ok 3=

S areft Ao & arfiehd ahee
& forg fopa mmam, S shHSE 3%, 5%
3R 7% &Y Simifehes Tu I 3T
i &3 & o1y 31 38 B
Atsd 3 90% <hl Gtehd b 1Y

TSI Tdegard Uef srdfaa e mesa F——

T o SIEH TR ol gaigaH fohar
e e ok enfefes SHifast et
yE MYRe HRel & &9 | [Dfgd
foran | gaft Sefta Y «ffar & ufa
STRechdT oA oft 3k gefa-fafere
1 ITE Iuctsy Al &, fhe oft
foraml 7 S8R ude ugfaat
(BMPs) & Tag, foprrdt afik
gresft AT Fismret § med 3R
IEGIE]

Random Forest #isel T IUTNT &eh TIRITH HieTd Ut # T Sifad Mefent &t agam

sfimn Sarea o
ISR Froll
UGN Tchdh

grse o 9 (fifag =)
OTe & SHeff selfed id Hgaqut
2, Ffe Iaare @vTa | gfg, s=
it WUd dT Fedt gafareiia
fefaratt & ehrRur it & FHereT
3TN hY SMAThAT 9 I8t 8l
WRd o U@ i IdTGeh Isal &
120 Bl § T 37kt & TR

npeN Jiwel
o
'

Different States
ysapead
eaypuy
°

jeselng |ebuag 19
° °

TR T Y 39 Sregae | U T
foh sffd et Fafa St Torta
# gatfde (593.48 M) fhur) off,
g9 91g dfHeTg (589.73 M)
o) afiR arier weer (576.16 M)
fopu 1) o1 @I @71 i | e J
3olt IUANT a8 A (446.52 M|
fopum1) et foar | goft Tt
H 3olf g&TdT &hd (3.16-4.21%)
urg 8, Srad ufdw e & it
gerdT gaifdes & gft g |
fFaa St Fomaes (AAfea) o,

% of Total Input Energy

ST gerfar g fob St Ader, et
3dTE Y a1 7 3Hfdes ATl FHat
3areenar ot &H @1, graifes ufgm
§TTeT | g 3raetehd Jfdeh off |
T8 gTer vomiferat § fafdrs et
3T hdl hH UTS T8, STafch IHT
Sl SUANT & &Y § ara- adT
3TER Heeft fder @ RyiRa gam
3 fsepef sfivm gre & Sett IudhT
& 3Tl dUT AU Holl
idl bt STUIT ! Jgrar 3
3MTALYhdT I Rdifchd hid g

wFuel w Electricity

@ Minerals and Probiotics

Feed

aWater

w Chemicals and fertilizers

N gy & SareT § it fAaLr Teeh! & IsTaR faavor

g v ity v 2025
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dferg &

ada agerat

<h grTfSieR-

tereof APt

39 37 H adly gRar| &l
gmTfSieh-3nfefe fafa e sireper
feram 1, Stefta iy & A
Afgarat I wrfiaRY o1 faserwo

T aé smsiifaent R gafarofiy
TG T 3rea= foham T

TG & HHE M aTell 9™

154 ¥ ufdded 2025

AT dht gga <l 1 aUT 3
Goi 3R TETe I H oAffiieh
f¥¥eRT o1 e fohar Tl gaH
Ay wu @ 7 uretd, getradt
Al UTer, Hoelt guf R
AT hehgT IIoTRT F Afgarst i
YrieRY W e dhfgd fohar maml
g A&l afiaTg & fdvaeey
Sret & Tafaa ada miai—

3R SREFRH—AAT HFIAR
fSret & Ra=y &= 7 fopar mm
3ffeenier ITRETaT 40-60 TF &Y

3RFFGDH B Hehgl JToTR

31g & & duT Igfad sifa ek
Iggfad SHefa wer & Hefea
& aé &=l &t 3 Afgerd
fRer off, Stafe 59 are wrafds
TR doh 18 ure Afgernat 6

T 3rfees off| 59 foen 4 35
Jeh-teh] bt GHSTA T U&7 3R
yeeffaat oY srum & ggraar &
Siferenier STRaTATSA ht Y dC

& eherd, Yfelehe sitel # Aeafvy
da sftgRepter & e yeiyor &
THRUT T oh! WTell ShTY ST STt
qEET37 Sl AT AT US I8
o]

FTR, STYR R hUllss el # TeTac! ASel! e



wﬂ;mﬁ SMRIRE R AT 11.25 UM 3R
: 9.94 UTH 38T gHYY Bde H Sl
H I=a T aret T TUGT 31feeh g, i 117
FECATIATEF o134 7m/at sfes, o R mam
qTei= ahT ASgor 92 fa=ft & afa & ehwsr 1,562 fakum
3R 1,525 fehuT SaTe-t UTed gam
TR | g S (SC)
TGl & folu grse o f9m

(g o) & 3= g9d arat
Tt o1 fA%uor fdhar mam| 39
3rfaRked, 3= g areft ured
gunfeat & T=a & fav sifde
Jugerd fehemR i uTed e 89
sfiTm giee-amat (PL) & 9 urer
&1 ot fAsguT fekam T 700-1000
Tif Hier Sthet a1t BIC 3MHR &
HDPE amsfA gad drema § &
TRY&ToT fhy T | Trerw et | il
T GUGYT & G-Il S7UTd 94 3R
104 731/af ez, o= forar mam

56 fa=t 6t srafer & sk 913.50
fapum i 898.22 fohur IaTeA U
GO AT Pl £6,07,121 o1 IS
3rfsta fopar mar | sfiv o1 e

qTfSieh HelgdTd Ud sydfaa denfidh geesr b———

JAT IATGehdT 19-22 e/gaeIR/
e ot | S <t forcht & et
£8,12,111 o1 ITST=a T gaiTl 39
fAeuor § srfifden # gur & fag
39 gTer Hienffeat wR ufreror
ud 3itfieor & Tgraar e

I g9 aTet SN 9Tt 9 T 3usT

Jifafsaes arere Fa (MoU) “rfiar i, 3aa
qﬂ?ﬁ' UdTehae UTsae fafids # 59
d Siare- A ol W Ugei fohar mam sfim

ghm gehigpd ure=

(g g=ma, PL-9) &1 1,000

(SISF) ATset &1 it HieR & efremrsl § 60,000 i
mm g1 # Gugur feka mam der e
e ¥ Hafefa feiaRar Seftenr-an
aifofSae aRkfeifaat & gt & 91 93 faAT aeh urer fohar
AeTeT-iT Tehlepd UTel Higel gfd areme 1.50 € 1.54 e deh
& forg srfey Tqer & st ST SRIRe ¥R 24.19-27.03
St & Ferdiem =1 gwgian UM qUT HTER FYTAR0T ST

§ F ot v 2025

N7’ ciBA

(FCR) 1.33-1.37 3&T11 180 fawum
AT # HUgHd 9t are = 50
31 & offaR erom SR &t QR
o foram g aRomet & g
QaTeT S GehIehUT hl T
STgerar St Ife ge | U i Bt
@R gfg, MR & Hra ITART
JoT STfafead SaHR IdTe a1
ges gen, e aftifSaes adia
STertd PN gomferat & IdTgehdT
3R fRIRAT ag™ &l draHTsi St
GH UTeT garT|

lintegratedifarm]
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o] fmR hapst
<% gdd Sd1ed &
fag e @ A=
A hels deh hl
3fA-g ugfa
Sgfad Sfd Su-ater (SCSP)
o 3ictidl s FRmR chehgT (WA

WRIcicd) Ut a1 fwaur faear
TIT| ST 3237 U uRari & 15

156 ¥ ufdded 2025

el aret b gthel W TgIadl
T8 (SHG) ot ererd ST 27|
ICAR-CIBA gIRT 3UcTed] ehiTY
T ga)-3d1ied disil a1, et
St d IR R 5 T o, &
a1 areret # 0.2 T/ Hiex &
GUGUT g UR Ui foham T
g dTeTsll &1 e & 5thet 600 &
HYex 27| Shepst ol gTer 90 fat
deh fopam TaT a2 378 duR CIBA
Uelc SR & AT A e drel!
Hafer ot qReh & &u # fam |

HaT ATeTs H 5o AR Shehs ahl HUGUT

TET aTerd & & R dhepg! dl had Herg

O hels o gHY hahs! 3T
RIRep TR 140-170 T &F Tar
YT ITRSHAAT &R 75% & 3ifdap
gt Pel 25 R SIa9R &l Iared
TITG G311 T[UTeT o SR UR AfST
PR TR 75% IATed hebs US 4,
15% U 3 941 10% Us 2 Foft

# OTq 77T, STt Ao deiR
TOTET Sl GLATAT §1 TG I -
e TR W ¥500-600 ufa fhur &
Hed T gal, fored et 13,500
T ST U1 g |



dffrerg | 5E sha-
sftm &1 wehiepa

T TR GUGUT foham T 3R 35
CIBA gRT ¥R Ueie 3mgR fear

TSI Tdegard Uef srdfaa e mesa F——

T T 3 @t 300 ufd fopur &
R T <=7 T, fSad 31,500 ot

w75 Rl h ArG AS hal BT UR (ST UTWd G311 AT 39 fdfafe &
UlcfleheR &l 350-700 7T ek Ugd AT aT uig aRaR amef=ad gel aRomAt
fAsgor 40 foru Sare U ga, fad Q@R gt & drerra gonfery §
30,500 ST ITSTE U §aTTI §¥t S Sha-fiTm o Qehigd Ulcfichea]
3are T anfefes fAsares @t arere @ st 105 fhur SaeT Y depeiich! sagrRiar 3fiR snfefes
TRl & & folg affierrg T g, foiTent sMepR 16-21 ATHIGT & Uo7 o
feramT & |19 ICAR-CIBA &
HYehrTg UTTeh dha H Srggfad
S 39-Trst1 (SCSP) & Sicifd
2,500 &t #Hiex & FaT dree d
S ohal (Thrgelt fer) 3R sfim
(g g=am) o1 uieihear
fehaT M1 50 T WR ATt 78
ehel o fheMRi &1 0.1 71/art Hier
& T IR Ul fohar T 3R
I & Hed dTelt Sraifed Foel!
(21 foher) Raers 8, STafes sfim
URe-arat &t 10 T7/ar Jiex &
TS ¥ UTd 7S $ha 3R il & Sus
anf2em s Aofodl & diciheay, AERT UTe Y 31fden RIRes WR aTeft Faferd
AT : AT B TR <l ga<t Urenfiieh I Y TS T RIFG JAT gTasT
ﬁﬁﬁ R yaei maifaid fohg g1 Uy IeIRT o felg £200-220 ufd
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