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Executive Summary

Although brackishwater aquaculture has been
practiced in India for several decades, the modern
brackishwater aquaculture particularly shrimp
farming started in mid 1980s. The growth of
brackishwater aquaculture for the last three decades
has been spectacular. ICAR-CIBA has been playing
a pivotal role in shaping the industry, resolving the
issues in aquaculture and assisting in framing the
policies. Being one of the foremost research
organizations in the country, the research works
carried out by the Institute lead to outcomes that are
crucial to the brackishwater farming sector. The year
2016-17 was a rewarding and fulfilling year of CIBA
in terms of scientific contributions, and impacts on the
sector. With a twenty nine in-house and external
funded projects and out reaching activities the
Institute was able to provide remarkable contribution
for the science of brackishwater aquaculture that
leads to the technological know-hows. The current
year CIBA had 31 MoUs, and that generated a
revenue of 2.5 million, During this year the Institute
released 209 publications including 79 peer-

CIBA

reviewed scientific papers in high impact journals.
Presented below are some of the highlights of the
research and development that accomplished by the
Institute during 2017-18

Penaeus indicus demonstration trials

Shrimp farming in India, which is based on exotic
Penaeus vannamei, is at a cross road due to the
emerging diseases, reduced survival, increase in the
cost of production, and recent falls in prices. At this
juncture development of native species is a viable
option to ensure the sustainability of shrimp farming.
Indian white shrimp, P. indicus, has been identified as
a suitable candidate species for domestication and
genetic improvement. In order to evaluate the farm
level performqnce, 21 demonstration trials were
carried out at identified stations all along the Indian
coast. The production ranged between 2- 6.5 mt/ha
at stocking density of 15 to 45 PL/m”, with a survival
Salient observation is absence rate ranging between
80 and 98%. The FCR ranged from 1.4 to 1.65. The
absence of emerging diseases such as EHP and
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running mortality syndrome, is found to be an
impor‘ronfchorocferisﬁc of P indicus.

Doubling of farmers income through inland low
saline shrimp farming in south western Punjab:

Initiative of CIBA

South Western region of

Punjab possesses abundant

resources of inland saline

groundwater with salinities

ranging from 3 to 15 ppt.

Vannamei  farming in this
area leads to a success story in South Western
Punjab, where farmers obtained anincome of Rs. 2.0
lakh/acre from a four-month long crop, using the
technological package for shrimp farming from
CIBA. The technology of shrimp farming using saline
groundwater with high-quality seed and cost-
effective desi feed has become an income multiplier
forfarmersin Punjab.

Production system diversification: development of
integrated multi-trophic aquaculture (IMTA):

Diversifying and improving the performance of
production system and species cultured are the major

IMTA is the

cultivation of two or more complementary crops

priorities of aquaculture research.

where waste of one crop serve as input (feed or
fertilizer) for other crops. Thus, environmental issues
related to the coastal aquaculture could be solved to
greater extend, and further cultivation of different
crop optimize the economic returns. An open water
IMTA was developed in Gad River, Sindhudurg
district, Maharashtra. Seabass was reared in a 32
m’ cage along with green mussel as an extractive
crop. After nine month of rearing, sea bass has grown
to an average size of 990.1 g with a total production
of 360 kg and survival of 63%. Farmers received
revenue of 162000/ for a total cost of 120000/

for nine months

Biofloc based culture systems:

High-density culture systems with limited or no water
exchange result in the production of large volumes of
suspended flocculated organic particles including
microalgae, autotrophic and heterotrophic bacteria.
These, unique system, biofloc system, provides
several beneficial effects to farmed species.

Chanos chanos: A 60 days experiment was carried
out and evaluated growth performance of milkfish,
Chanos chanos in biofloc based nursery rearing
system using different carbon sources (Molasses,

Wheat & Corn). The results revealed that milkfish fry

CIBA

reared in wheat based biofloc system showed
significonﬂy better grow’rh perFormcmce. A|fhough
water quality characteristics such as ammonia,
nitrate and nitrite were significantly higher in biofloc
system, all these parameters found to be favorable
for milkfish growth

Penaeus vannamei: The C/N ratio of the culture
water can have extremely significantimpact on water
quality and biofloc biomass production. The effect of
different C/N ration on production performance of
P vannamei was evaluated. C/N ratio up to 15: 1'is
favourable for growth and survival of P.vannamei.

Pond reared brood stock for Indian shad, Hilsa

Development of captive
broodstock is the essential pre
requisite for developing protocol
for mass rearing of any farmed
species. Broodstocks of Hilsa were
developed in the grow-out production system in
Kakdwip research centre of CIBA. Reproductive
maturation in pond system is found to be
synchronized with natural breeding cycle.

Polyculture

Polyculture is the addition of two or more subordinate
species, and itis one of the efficient ways of increasing
productivity and optimizing the economic returns.
Several experiments were carried out to evaluate the
growth and production performance of polyculture
including shellfish and finfishes. In one experiment,
growth performance of Mystus gulio, Chanos
chanos, Etroplus suratensis, Oreochromis niloticus
and Penaeus monodon was studied. The
experimental trials demonstrates promising results in
terms of growth of various finfishes and shellfishes in
the polyculture farming

Popularization of milkfish farming as 'Decan
Hilsa'in West Bengal:

Proper and efficient marketing is the essential
component of a sustainable aquaculture. Milk fish
has been marketed in West Bengal under the
name,'Decan Hilsa'. As a part of this program, a
collaborative research work with a private
entrepreneur was carried out, and 2 mt of milkfish
with an average body weight of 225 g was harvested

Seabass farming as a livelihood option foryouthin
Karnataka

CIBA started a seabass farming

program to provide livelihood

option for young farmers in
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Kasargoda village in Karnataka. With the hatchery
reared seed provided by CIBA, farmers were able to
harvest 512 kg of seabass from 0.2 ha pond for a
period of 10 months.

Brackishwater seaweed, Gracilaria spp.
Gracilaria spp is one of the
most important aquaculture
resources, and it has been
widely used for the production
of agar and treatment of
aquaculture discharges.
Several experiments were carried out to evaluate the
production technique and farming environment: for
example pond and open lagoon. Production
performance was higher in rope culture compares to
net bags. The potential of seaweed as biofilter has
been tested and seaweed based biofilter has been
developed and tested for the efficacy.

Aeration efficiency

Mechanical aeration has been the general practice
in feed based aquaculture system particularly in
semi-intensive and intensive shrimp culture ponds.
The efficiency of aeration is extremely important to
optimize the economics of the culture system as well
as to optimize the DO levels in the aquaculture
ponds. Salinity levels in the water have been the
major deciding factor that determines the DO levels.
The oxygen requirement at different salinity levels
were determined using different aerators such as
paddle wheel, submersible, spiral, jet and impeller
aerators.

Cryptic species of Penaeus japonicus from India
Previous studies on kuruma
shrimp, P. japonicus,
conducted by CIBA
suggested the difference in
the biology and in the
aquaculture traits with

reference to P. japonicus reported from other

countries. Molecular signature of this species, using
specimens obtained all along its distributional range
in India, was evaluated using 16S rRNA gene and

COl gene. Molecular phylogenetic analysis of 16S

and CO1 demonstrated that the species reported in

India is a cryptic species of P. japonicus group. The

genetic distance among Indian species, and P,

japonicus and P. pulchircaudatus confirms a new

species status for Indian taxon.

CIBA

Reproductive quality of male Penaeus indicus
(Indian white shrimp) in relation to molting stages
Reproductive management of males in shrimp
ho’rchery is crucial in optimizing reproduc‘rive
performance and seed stock production. The male
spermatophore quality of Penaeus indicus was
evaluated in relation to the molt stages, the average
sperm count was significonﬂy higher in premo|f stage
compare to inter molt stage o|fhough no difference in
percentage of live or normal sperm between the two
phases of molt cycles.

Artificial insemination (Al)

Al is a deliberate introduction of sperm into the
female reproductive tract, and which is the crucial
component of captive breeding program. Several
trials of Al have been carried out in Penaeus
monodon, P. indicus and P. vannamei. Success rate
in P. vannamei is found to be higher than the P.
monodon and P indicus, presumably due to the
difference inthe reproductive morphology.

Development of In vitro fertilization (IVF) of
Penaeus monodon

In vitro fertilization in shrimp aguaculture is one of the
important tools to study the developmental biology
of shrimp that resolve the issues in captive
reproduction. Further, it is important to evaluate the
hybridization potential of the species, as in vivo
hybridization often fails to understand the problems
involved in the fertilization process. A novel IVF
protocol is developed and tested the hybridization
potential of P. monodon eggs with P. vannamei and
P indicus. High percentage of fertilization was
achieved between P. monodon and P vannamei
comparedto P. monodon and P. indicus.

Effect of salinity on survival, growth and
osmoregulatory capacity of Penaeus vannamei
and P. indicus with special reference to the inland
saline ecosystem

Recently, marine shrimp farming is extended to low
saline coastal areas and inland brackishwater areas,
where traditionally shrimp farming was not practised.
Understanding the physiology of osmoregulation in
low saline and inland brackishwater is vital for further
refinement of low saline shrimp farming technology.
Experiments were carried out to evaluate the growth,
survival and osmoregulatory capacity of P. indicus
and P. vannamei under reduced seawater salinities
and reconstituted inland salinities.  Survival of P
indicus was significantly higher at 10 ppt of seawater,
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whereas survival was significantly higher at 10 and 15
pptin the reconstituted inland saline waters.

Improving the survival rate of mud crab, Scylla
serrata, by different feeding schedule

High mortality rate of Scylla serrata zoea has been
the major bottleneck in the initial phase (Z1to Z3) of
mud crab larval rearing. The poor survival rate at this
phase is mostly attributed to the nutritional status of
the crab larvae, which in turns depends on the feed
quality and quantity. Rotifer fed on Thalassiosira and
combination feed including Chlorella and
Tetraselmis produced better survival.

Growth and reproductive parameters of grey
mullet Mugil cephalus- variations of two captive
stocks

Variations in biological parameters may serve as
indicators of stock variations in fish. Growth and
reproductive performance of the populations of M.
cephalus obtained from east and west coast were
evaluated, affer rearing three years at similar
environmental conditions. It was found that both
stocks are significantly different in growth and
reproductive characteistics indicating the variability
of the stock.

Start-up program of seabass hatchery

In order to promote establishment of seabass
hatchery, a private entrepreneur was allowed to use
the facilities in CIBA hatchery. Seeds and technical
knowhow were provided to entrepreneur. A total of
9,60,000 spawn supplied to entrepreneur, and he
produced old 3,27,500 20-day old fry. The produce
was sold to farmers for an amount of ~ 6,88,625/- ..
As a knowledge partner CIBA was shared an
amountof 250000/.

Captive maturation and ovulation of Liza parsia

Development of regionally

important small fishes for

brackishwater aquaculture is

one of the strategies for food

security and livelihood

diversification in coastal rural
areas. Gold spot mullet, L. parsia is a high valued
food fish in some states of the country. A breeding
protocol has been developed for the induced
maturation of L. parsia. For induced breeding, two
phase rearing is required: fishes should be reared in
low saline water for reproductive maturation, and for
final oocyte maturation and spawning fishes should
be transferred to full strength seawater.

CIBA

Larval development and rearing procedure of
Hilsa ilisha

Larval development and detail ontogeny of larvae
were studied and documented. Hilsa larvae were
reared in tanks for fifteen days using live feed such as
Chlorella, copepod and Artemia nauplii.
Subsequently the larvae were transferred to earthen
pond for further rearing.

Extended breeding of milkfish under captivity

Milkfish breeding technology has further refined, and
breeding period under captivity has been extended
for eight months. A total of 1.4 million fertilized eggs
were obtained from thirteen spawning. It has been
observed that milkfish spawning is more correlated
with increasing water temperature than salinity. A
total of 75000 early milkfish fry were distributed
among farmers from Kerala, Goa, Gujarat, Tamil
Nadu, Andhra Pradesh and West Bengal along with
2.5 lakh fertilized eggs to the private entrepreneur for
satellite nursery rearing. Total revenue generated was

97500 from seed sale. Multiple spawning of
milkfish extended for eight months gives the
possibility to overcome challenges of year round
breeding

Breeding of crescent perch, Terapon jarbua

Seed production protocol for the aquarium fish,
crescent perch, has been standardized. Induced
breeding protocol using LHRHa was successful, and
larvae were reared using algae, Nanochloropsis
aculeate and Rotifer. About 50000 larvae were
produced during the experiment.

Culture of cyclopoid copepod
Cyclopoid copepods are
emerging live food organism,
and procedure for mass
rearing of a novel cyclopoid
copepod was developed.
Mass culture of copepod using a combination diet of
Nannochloropsis sp and Isochrysis sp, Chaetoceros
sp, rice bran powder and baker's yeast resulted 1500
to 4500 no/ L within 14 days.

White spot disease and microsporidosis continue
to haunt shrimp farming

Disease surveillance during 2015-2018 in 420
shrimp farms in three coastal states:Tamil Nadu,
Andhra Pradesh and West Bengal revealed that the
shrimp hepatopancreatic microsporidiosis caused by
Enterocytozoon hepatopenaei (EHP) had the
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highest prevalence of 43% in 2015, and during the
last year, the prevalence decreased to 21%. The
prevalence of white spot disease (WSD) was 37%
and 11% during the corresponding years. The
prevalence of infection hypodermal and
haematopoietic necrosis (IHHN) also decreased
from 6 to 3-% during the last three years. The other
disease syndromes, such as stunted growth, white
feces syndrome (WFS), running mortality syndrome
(RMS), loose shell syndrome (LSS) and black gills
were recorded in 27,12, 4, 6% and 5% of the farms
respectively during the year 2017-18. The shrimp
culture in India was free from OIE listed diseases
such as Taura syndrome (TS), yellow head disease
(YHD), acute hepatopancreatic necrosis disease
(AHPND) and necrotising hepatopancreatitis
(NHP) during 2017-18. However, infectious
myonecrosis (IMN) was detected in two P. vannamei

farmsin AP and TN during February- March 2017.

The Indian strain of Infectious myonecrosis virus
(IMNV) showed highest sequence similarity to the
Indonesian strain

Infectious myonecrosis virus (IMNV) was detected
from some farms in Bhimavam in AP in 2017. The
bioassay study reproduced the disease in P.
vannamei and caused up to 80% mortality. The
muscle of affected shrimp had ultrastructural
changes such as fibrosis and vacuolation. The whole
genome sequencing of this IMNV strain showed
maximum identity with Indonesian IMNV  strain

KF836757.1.

Tilapia Lake Virus (TiLV) detected for the first time
inGIFT Tilapiain India

Tilapia Lake Virus (TiLV) was detected for the first
time in GIFT Tilapia samples of Andhra Pradesh and
Tamil Nadu. The affected fish had ulcerative lesion in
the skin, haemorrhages on body and caudal fins,
and opacity of the eye lens. The disease was
reproduced in tilapia by experimental bioassay
resulting in 86.7% mortality. The TiLV was adapted in
primary culture of tilapia brain.

Parasitic profilingin brackishwater finfishes
Parasitic profiling of nearly 600
fishes of five candidate species
(Lates calcarifer, Mugil cephalus,
Chanos chanos, Scatophagus argus
and Etroplus suratensis) indicated

that Argulus and Caligus were the most common

parasites affecting these brackishwater finfishes.

CIBA

Argulus spp. infection was observed in 10.5% of L.
calcarifer, 6.3% of M. cephalus, 7.5% of S. argus and
5.0% of E. suratensis. Caligus spp. infection was
restricted to S. argus and E. suratensis. Interestingly,
no parasitic infection was recorded in milk fish, C.
chanos.

Microbial diversity of EHP and white feces
affected pond

The microbial diversity study of EHP and white fecal
syndrome (WFS) affected pond was carried out
using metagenomics. The dominant bacterial
families included Pseudoalteromonadaceae (17.4%),
|diomarinaceae (11.1%), Flavobacteriaceae (7.7%),
Pseudomonadaceae (5.6%) and Rhodobacteraceae
(5.0%). The dominant bacterial genus was
Pseudoalteromonas (16.5%), Idiomarina (11.0%) and
Pseudomonas (5.45%). Only O.1% of the total
operational taxonomic units (OTUs) belonged to
Vibrio spp.

Microbial profiling of nitrifying and denitrifying
bacterial product'CIBAMOX’

CIBAMOX is a microbial consortium containing
ammonia oxidising bacteria (AOB), nitrite oxidising
bacteria (NOB) and denitrifying bacteria (DNB).
The microbial profiling by PCR-DGGE confirmed
the presence of 2 DNB, 8 AOB and 11 NOB groups.
Metagenomic analysis recovered 199 (OTUs)
covering Alphaproteobacteria (32.4%),
Gammaproteobacteria (28.6%),
Betaproteobacteria (1.0%) and Deltaproteobacteria
(0.7%).

Lysogenic filamentous phages are widely
distributed among species of harveyi clade
Bioinformatic analysis of 60 isolates (NCBI
database) of harveyi clade bacteria including V.
campbellii and V. harveyi indicated that almost 50%
of isolates possessed filamentous lysogenic phage
and appeared to play an important role the in
virulence of these bacteria. Using specifically
designed primers, its presence was confirmed in 33%
of V. campbelliiisolates at CIBA.

Improved diagnostic kits developed for
Enterocytozoon hepatopenaei (EHP)

A nested PCR kit targeting spore wall protein gene
was developed for rapid and specific diagnosis of
EHP in shrimp. The PCR products of 486 bp (first
step) and 349 bp (nested) were generated by an
optimized amplification cycle. The kit also includes -
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actin house-keeping gene to ensure nucleic acid
extraction. The detection of EHP was 100% accurate
in experimentally infected P. vannamei and had
detection limit of 20 copies.

Inactivated vaccine was developed against
nervous necrosis virus affecting Asian seabass

Inactivated viral vaccine was developed to control
nervous necrosis virus (NNV) infection in juveni|e
Asian seabass. The SSN-1 cell line propagated NNV
virus was inactivated using binary ethylenimine. An
oil adjuvant vaccine was produced by mixing
inactivated cell culture supernatant with Montanide
Essai GROT PR and Montanide IMS 1312 VG NPR
adjuvants. The vaccinated fish recorded 60% relative
percentage survival (RPS) on challenge with virulent
virus.

Phage therapy was effective in controlling
luminescent vibriosis in commercial shrimp
hatchery

The efficacy of phage therapy was tested in four
commercial shrimp hatcheries to control luminescent
vibriosis. A consortium of four phages improved the
survival of postlarvae by 35 - 53% compared to
100% mortality in untreated group in two
commercial hatcheries severely affected with
luminescent vibriosis. As a prophylactic measure,
phage application improved the larval survival by 15 -
17% in two hatcheries having no record of vibriosis.

Degradation of oxytetracycline is dependent on
salinity and temperature

Studies on the degradation of oxytetracycline
indicated a positive influence of salinity, temperature
and photoperiod. The rate of degradation was faster
at lower so|inify and higher temperature. Overall,
98% oxytetracycline was degraded with in 2 days at
36 C comparedto 5 days at 25 C.

Evaluation of newer feed ingredients for use in
aquafeeds

Experiment on use of rice gluten indicated that it
could be used up to 20% in the vannamei feed. Dried
distiller's grains with solubles, a by-product from
ethanol production can replace 25% of the fish meal,
30 % sunflower cake and 11.25 % mustard cake in fish
polyculture feed. Fermented rapeseed meal can be
included up to 7.5% in P. indicus feed compared to
2.5% with a raw meal. Similarly, combinations of
fermented meals of soybean, groundnut, rapeseed
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and sunflower were able to replace up to 70% of
fishmealin shrimp feed:s.

In situ demonstration of practical feeds developed

by CIBA

Cost effective feeds developed for

farmed species: vannamei,

seabass, and crab such as

VanamiPlus, Seebass Nursery

Plus, SeebassPlus and ScyllaPlus
respectively were successfully demonstrated in
farmers pond. The shrimps attained an average
body weight of 24.5 g within 72 days with a
production of 550 kg. Seabass fry got a survival of
95% final average body weight ranged from from 50
to 200 g in 90 days. In grow-out farming in cages,
seabass obtained the size of 900 g - 1.25 kg in 6
months with a production of 460 kg and feed
conversion ratio (FCR) of 1.85:1. After four weeks,
29% of the crabs molted, and 93 % of the crabs
survived.

Optimization of nutrient requirements for farmed
fishes and shellfish

In seabass larval diet 0.5 % taurine supplementation
was found to be optimum. Optimum lysine and
methionine requirement of hilsa fry were found to be
3.54 % and 1.64 % of feed on a dry matter basis. The
dietary vitamin C requirement for the growth of
Chanos chanos larvae was estimated to be in the
range of 183-204 mg ascorbic acid per kg of feed.
The growth and survival of milkfish were positively
related to the dietary PL concentration. It was found
that 6% dietary fat with 25 % protein is optimum for
M. gulioinits grow-out diet.

Feed management options

In juvenile pearlspot, the daily ration of 5% feed of
average body was found to be optimum for better
utilization of feed and good FCR. Experiments have
indicated that periphyton can be better utilized by
milkfish juveniles and it can reduce the FCR up to
46% in monoculture.

Live feeds

The growth kinetics of different micro algae showed
The Tetraselmis sp extended exponential growth (>12
days) in its growth cycle. Extraction of bioactive
pigment phycocyanin standardised for Arthrospira
maxima, and the purity of crude extract of was on par
with commercially available spirulina (Spirulina
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platensis). Micro algal suitability for larval rearing of
shrimp showed that the highest survival, growth and
fast conversion with a combination of Thalassiosira:
Tetraselmis (1:1) followed by Thalssisosira :
Chaetoceros and Thalassiosira.

WSSV complete genome sequence

For the first fime, complete genome sequence of an
Indian isolate of white spot syndrome virus (WSSV)
has been deciphered. The length and repeat content
of Penaeus indicus genome were estimated to vary
between 157 to 1.87 Gb and 627 to 825 %

respectively based on k-mer principle.

Genomessize of candidate species

The genome size of candidate fish and shellfish
species was estimated using flow cytometer. In
shrimp, the genome size varied significantly between
sexes

New model fish species
Breeding of Rice fish, Oryzias sp.
has been achieved for the first
time in captivity. The fish has the
potential to be considered as a
model organism for studies in
brackishwater fishes

Genetic diversity of pearlspot and grey mullet

High genetic diversity was observed among the
stocks of Etroplus suratensis based on an analysis
using mitochondrial ATPase6/8 gene, as most of the
stocks studied exhibited significant divergence from
other stocks. In Mugil cephalus, mitochondrial
ATPase6/8 gene indicated three distinct genetic
stocks viz., Goa sfoc|<, Karnataka stock and the stocks

from Kerala, Tamil Nadu, Andhra and Odisha

Genetic diversity in Chanos chanos
Significant genetic divergence was observed

between Goa and Kerala stocks of Chanos chanos
based on mitochondrial ATPase6//8 gene

Suitable site forinland brackishwater farming
Based on the soil and surface/ground saline source
waters quality and suitability criteria, farming sites
(districts of Jaipur, Ajmer,Jodhpur, Pali and Jalore)
were identified for aquaculture farming in the inland
saline regions of Rajasthan.

Soil and water management

Peracetic acid of 10 ppm was effective in reducing
bacterial count and inhibiting growth of luminescent
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Vibrio sp. and can be used as an alternative
disinfectant. The residual effect of PAA reduced to
zero after 48 hrs of application at 10 ppm conc
compared to bleaching powder and sodium
hypochlorite, which lasted upto 72 hrs.

Oxygen releasing compound

The prototype oxygen releasing compound (ORC)
could be utilised as supplement to mechanical
aeration under emergency condition rather than a
replacement. Calcium peroxide and ORC could be
utilized for the treatment of COD rich discharge
water as well as source water.

Database on mineral status of shrimp culture
ponds

Minerals status of shrimp culture ponds and source
waters from Andhra Pradesh, Tamil Nadu and
Guijarat showed no significant change for Ca, K, Mg,
Zn and Cu with pond age and high concentration of
available Na, Cl, Fe and Mn were observed in 16-20
year aged ponds. Creek and bore well waters from
different locations, even with similar salinity varied in
their mineral composition and ionic ratios.

Adaptation of P.vannamei undervarious salinities
Study of P vannamei under O, 16 and 32 ppt salinities
throughout the culture revealed that the mean water
osmolality varied from 21, 419 and 909 mOsmol/kg
under O, 16 and 32 ppt salinity respectively. However,
there was not much change in serum osmolality (614,
713 and 888 mOsmol/kg at O, 16 and 32 ppt),
indicating that P vannamei adapts well to varying
salinities. Moreover P. vannamei rapidly adapts to
drastic chonges in the mineral content of water, even
as quickly as every 24-hours interval.

Identification of bacterial diversity in shrimp
culture ponds by metagenomics

The study was conducted to understand the diversity
of the bacterial communities at sediment-water
interface (SWI) in P. vannnamei culture ponds of
various salinities. It was found that more diverse
microbial communities toward the end compared to
early days of culture in all salinities. Actinobacteria
were dominant at 30 DOC and Proteobacteria at
60 and 90 DOC in saline and high saline culture
ponds, whereas in low saline Proteobacteria was
dominant during the whole culture period. The
predominance of populations of sulfur-reducing
bacteria starts from 60 DOC in low saline,
throughout the cropping period in high saline, and at
90 DOC in saline culture ponds indicates the



possibility of build-up of sulphide and reduced
condition in the pond.

Environmental impact assessment

Monitoring of water and soil quality from source
water, crab culture pens and ponds, and receiving
water bodies in Sindhudurg District showed no
negative environmental impacts of crab farming on
the receiving water bodies. Carrying capacity
assessment of the water bodies in the district revealed
the scope of increasing the area for crab farming.

Soil water health cards to aquaculture farmers

Soil and Water Health cards were prepared in PPP
mode by the Institute in collaboration with three
private laboratories and Fisheries College in Nellore
District. Portable water analysis kits developed were
refined and proved to be more accurate than the
counterpart kits available in the market.

Climate change on GHG emission, animal
metabolism and survival

The pond bottom emitted higher amount of Cco,
during the drying process compared to the emission
during culture period, whereas CH, emission was
high during culture period, and N,O emission trend
was not significant. In situ environment manipulation
unit for conducting thermal stress experiments was
fabricated. Seabass fry can tolerate acute
temperature stress for a period of 72 h till 30°C with
minimum mortality. Beyond 32 C watertemperature,
mortality was high and is not advisable for seabass
nursery rearing. Temperature stress in P. vannamei
juveniles showed increase in total lipid and fatty acid
content in hepatopancreas, and increased fatty acid
biosynthesis, pentose phoshphate pathway and
biotin metabolism in shrimp reared at 31 and 33 but
notat 35°C.

Aquastat India 2017 - brackishwater aquaculture
sector

A comprehensive database, Aquastat India 2017-
brackishwater aquaculture sector, on the global and
Indian scenario of brackishwater aquaculture is
being developed. The compendium consists of
resources, producﬂon, and trade statistics of
aquaculture and also includes information on
technical aspects of the brackishwater aquaculture
and their economicimpact.

Impact analysis of brackishwater aquaculture
technologies

Analysis based on Input-Output time series
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intervention model for the period 2002-16 indicated
that the total economic benefits accrued to the
national exchequer cumulatively from the three
brackishwater aquaculture technologies viz., WSSV
kit (2002-2009), Introduction of Penaeus vannamei
(2009-2016) and the product CIBASTIM (2012-
2016) were to the tune of Rs. 34,413 crores.

Brackishwater Aquaculture- the prospective sector
for doubling farmer'sincome

Scientific production and management of shrimp
and finfishes yield high income to the farmers within a
short span of time, which are four-fold increase than
the traditional practices. Production of shrimp species
like white shrimp (Penaeus vannamei; net return of

Rs.7 lakh/ha), milkfish (Chanos chanos; 2.40
lakh/ha), Asian Seabass (Lates calcarifer; 4.00
lakh/ha), and pearlspot (Etroplus suratensis; 2
lakh/ha) would fetch higherincome within 8 months)

Seabass rearing in a three-tier model of cage
farmingin brackishwater

The technology package for a three-tier model of
cage farming of fishes in open brackishwater
comprises of nursery rearing, pre-grow out and grow
out phases was validated in partnership with the
NIOT Chennai and fisher youth group at
Vennangupattu village cluster in Kancheepuram
district, Tamil Nadu. Asian seabass (Lates calcarifer)
fish was chosen as culture species due to its growth
potential, availability of seed and feed and higher
market value. The production cost was worked out to
be Rs.190 per kg of fish and sale price was Rs.380 per
kgwitha BCR of 2.0.

Upgradation of Vanami Shrimpapp with
additional modules

Vanami Shrimpapp is the first mobile app on shrimp
farming and has been regularly followed by more
than 7500 stakeholders (farmers and extension
workers) across the globe (India, Indonesia, Vietnam,
Brazil, Peru, Mexico, Ecuador, and the USA). The
app is comprehensive and upgraded with Best
Management Practices Module, Input Calculator,
Disease Diagnosis using probabilistic techniques,
Shrimp Farm Risk Assessment Module, Update and
Advisories, Government Regulations, FAQ Module,
Post a Query, etc.

The value chain of family participation in
aquaculture sectors

SEAGA analysis of value chain mechanism of family
participation indicated that women and their families
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had supported the men in

aquaculture sectors (50%). They

have adopted new techniques in

fish farming practices (20%),

entered into new markets and

more profitable enterprises
(20%) and both men and women play a major role in
the aquaculture and fishery value chain (60%) and
decision-making practices (60%) in value chain of fish
and shrimp farming.

Social status analysis of tribal farmers involved in
brackishwater aquaculture

The social status of the 50 tribal families in the coastal
tribal villages of Tamil Nadu indicted that their
maximum age group (both men and women) were
between 20 and 40 yrs. (60%) followed by 40 and
60 yrs. (20%), and 60 yrs and above (20%). Ninety
percent of them were illiterate followed by primary
level education. Fishing, wild shrimp collection, and
crab collection was their major occupation (90%). The
majority (70%) of the beneficiary's monthly income
ranged from Rs.4001- 10,000/- followed by
Rs.1000- 4000/- (20%) and Rs. 10,001 - 15,000/-
(10%). They also work as wage labourers in rice mills
and agriculture fields which is their secondary
occupation (10%).

Nursery rearing of seabass (Lates calcarifer) as a
livelihood activity

A nursery rearing unit comprised of 10 hapas (2x1xIm
size) with a total volume of 120 m®was selected, and
the seabass fish fry of size 1.2-1.8 cm provided by CIBA
was stocked @ 500 no. per hapa was reared for 57
days. The realized production was 1820 fingerlings of
size 3-9.5 cm. The net income per cycle was 28, 000
and the families got an income of 7000/- per head.
The survival realized was 35.8% (in open waters).

Demonstration of mud crab culture in the open
water system at Adyar creek
In order to utilize open water
bodies for aquaculture as
livelihood option for
marginalized rural poor, an
aquaculture model was
developed. Two demonstration
trials were conducted, to
standardize the potential aquaculture models. A 100
mqpen was erected in the estuary and mud crabs are
reared for 40 days. Farmers obtained 16000/ at the
end of the culture .
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Attracting and Retaining Youth in Aquaculture
(ARYA)

Fifteen batches of schools and college students mainly
in and around Chennai visited CIBA HQ and MES
Muttukadu and were exposed to learn about
brackishwater aquaculture farming and to observe
infrastructural facilities of CIBA HQ and MES
Muttukadu. Student project module on brackishwater
aquaculture for seven weeks was conducted during
September-October, 2017. A batch of nine higher
secondary students from the Kendriya Vidyalayq,
Island Ground, Chennai were given short-term
projects to study the brackishwater resources for
aquaculture. Totally 354 students from 4 universities
and 6 colleges and 5 schools visited CIBA during this
period.

Web-based knowledge centre in brackishwater
aquaculture

Web-based knowledge centre in brackishwater
aquaculture was designed based on the ADDIE
model of Instructional System Design (ISD), including
Analysis, Design, Development, Implementation, and
Evaluation. Based on the needs assessment of 110
stakeholders, users of ICT projects of Village
Knowledge Centre of MSSRF, Tamil Nadu, and
Aquachoupal, Andhra Pradesh (50 nos); aqua/tribal
farmers of Gujarat (50 nos.) and students (10 nos.).
The required information was designed into eight
categories viz., Overview of brackishwater
aquaculture; Details of Shrimp; Details of fish; Details
of Crob; Fisheries institutions; AquocuHure statistics;
Fisheries policies; ICT tools and Important links.

Adyar Creek and Estuary Information System
(ACEIS-Aqua) foraquaculture

Adyar Creek and Estuary Information System
(ACEIS-Aqua) was developed using MySQL
database management system and PHP scripting
language for the development of aquaculture in the
water bodies. This web-based system describes the
database/search modules that permit end users fast
and easy access to large amounts of analyzed data
which are collected in different sample locations and
details of cultural practices which are suitable for these
water bodies for the development of brackishwater
aquaculture.
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TSTHATYT HrATeaded BRIhH

I 2017-18 & GNI &fAlh 01.07.2017, 21.10.2017, 06.01.2018 3R 08.05.2018 &I ISTHINT
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mg;ﬁﬁMQW 2l :rn—dmﬁaﬁ &
UG drermdt Td gof STl JeATCHE
Wqﬁmmﬁla%%ﬁma?aﬁaaﬁas
32 T, 60 MeaaT5e5 UoRT & did AU I
€0XE0X60, 45X45X45, TAT ¥48X ¥sX3o T &
IR T ara| e TUSRT @l oo AT & Gt ST

= = N N w
o w o [0,] o
1 1 1 )

Total number of moults

(03]
1

o
1

Open water

cage location

AT F U AW 30 USRT Fr Ape & AMrRaTSDT
RIS drelld d W 90| FIET hhal &l
URTENG 3T 3THTT 00 IT. AT| UTelT AT 260
feett & T, 80% heps S T ¥1 et A gl
3R dTel $hepsT T A AR LYo IT. T HAG ¢
I SdeT TFH TA A1l 8T Hed  3fAd ar
T TS & AT BT ABTeedT AT UG Sl Tl
TS TS &b hehal hl TEIT W Sead@Ad JHTT aidl
Tl Go T 879 F £oXeoX60H. 3. AT & TR
A TR fAwuea ¢ o9 f6 dremEr #
45X45X45 .30, & USRI &1 favurea dgar @I &)

AR &1 TU= - go
ol Ud dremdg
Hafia Tprgem Wier
$rs hepst 7
ABTeET W R &
AT HT GHTT

W 60x60x60
M 45x45x45
W 45x45x30

Pond system

TP gRT Fd=AYT 3MeR & & Ugfd & ded Taaess W ursul & sudier & fUenrt & dafia

PHPHT P TER AT

49



CIBA

QeI Aafh W uaTg

fafdet TR & Ta0T gcal & 3UANT § aRAFAiD
TR YoTTelt # @rat & a1g & @RoT & U, deadidg
&I glg, STelld aoradr qur WfeRigs Afh &
Ao & e sfiom . ae=aretyr & uiee-armat
(PL 8) & didd HIEUT blcdl 3500, 7000 3R
goooo UIFC-oITdl/Eefafiel # £4:¢ T IHIUrel arel
AT TR JoTel  Fada fear o) 38
TRINT T ¢ HATET deh foRaT 17| 3UART & it Frar
¥ SiTde HIEd, 3MTeT, ardae H AT JAT &l & W
s A .Y UL/eN., 5 AL/, to AT/

QA foham ImT| MERIUS TR & aRUE F
TOE 837 & fob M e srda diat X smaia
# gatda sfion & AT (Bd) H Jorar H
CHANATSE Aol PI5C, ATSHISTSH Tiaeiadl & gig g3
AR vt & garforg aiar & o6 3=3 geca & Ui
Tt AT AGY GadaT & T uwd gerraey 3R
3Td sTAATEAT YIaEhT § d27 3cued gig & forg
e TR W 50 UgTd & aTfeaedr &6l 3TYR @r
I Th B

A I Rfaea i@ are gormel & geasha deera

B 3R ATSEIS & TR et quTdl & UHTE BT HoAiehed v Ueh AT fhar ram| TR et e Ti &
BT ABEISIT HUTal (5, 10, 15 AR 0) ¥ gAr fFar 3R 3% dnwas:1, @.oage:r, duagy:e qar
Ar:udR0:¢ ATH AT 17| Wis Pl Frafersse Jd (00 .. & T F Marafeay darfieas ddfag =g (s.¥
0109 HIvwy/fa.ell.) & A1y el AT (2o off.) F fHT et e el 3131 AR fheaor g w €
dd @M 37| WS SAFgeIA P THT 3UAR St 3 gfafed yo fA.N. /&b & ax & g AT den srerm =
aTfer XUt ariTeelich ScUeed @ || Plefersse & HJQROT & H{:TAY F HA:TeARo & ded HA H Fol qIUdT
Shard #rie (@uadl) & gig g$l Uree 3af 3 ged W Tedl dIAM B Hol EASIAT HR W
SeolEeI UHTT UST R 3T TR A1:0aAy 3R 00 3 gof fham 73| S8 UdhR Frafersse & AT & ol
(P<0.01) # arsfot wEe (SdRY) & walt 3ft| A.ua10, WUty TAT W:TA0 FATTA STl (R8.¢0 0 0.3%)
# S TR Sy g TR0 9 6 STaad TR LTy F G@T 7| FeEsse 3guIT & TRUTATawy duwer
g & ol # T F PAA: 71.7 + 3.3% B g §E| WHT (helel) HHE bl 3UET drditFelich FHel &
A1.ues F €020 & Ted e H aTsiedl BI5e Ud ol WU SO B3¢ (di/EY) T U HrehT e AT
I HR e & ATasig fafdes @0 Hurdl ¥ fUwe FHgl # 9t/ AT Hrdr HA 20| START & I
Shrarordiar fafauar aur dediRae wrger o1 Sradd gy # 3ax <ar 7| gy gor d@uas suaid
STol 2t 3 A 79% T 37% dATgiedl HNAAS AP JfAe @1 agerar Al d:Teato F AT &
ufafaftca amsa (62%) @1 &1 ety 3 TRAE (56%) dUT ANBATR (30%) UG AFT # 30y Brzer A
HT:uARe 3 AT (26% ), MTATFERAT (25% ) U1 INRAIH (20% ) Hrs e B ggRar A

SR ke o Nfaaw ey & fow sware sraia aad v m-3mse

T I & & TATE 16 IIAFAlD BolllcTd T 3rfasNfadar g 90.6%, 3ifad 3iaa emIRe #R ¢«
P Ad AT IFRTST AT 1 deifeTsd F T JAT Pl ScUlee 3.2 TA/E. UTH §I, SRl €9
3R gfg vd fashfaar o g8 sud sgavor ol Y urere saf & ahie da e qur e
A PO & Fd Pem #A W-33c gt Fr HIUT X 24 /9T HeT @1 IR AT

Thodgded Awger fRar war oEd ST
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faffea @ @Gt F 3T A TP TR Jorelt & TUies The Therhay 3y &

gfg &1 i

TUIES The T FHTT TRISTAIT HATGE AT & il a6 Uotedd & oIl 3idgd &1 IR fiee P
HIdl : Wus, A &I 3TeT, Hereh T 37TeT Td M & 3TN { ArAFelieh TOTell 3 Therthard 3T
&1 gfg & reaa g Toh e Raeha gier o 7| @9t U & su=Ri 3 oy G 3mg & Fhe
QT (2.02 + 0.06 J.3. TT 380+ 0.08 HR) &Y 30 Yiel/2oo iy &Y e ¥ FULIT foham arar| Mt
&l ANIRB HR &b 5% HT T A 30% e WG e fedm 7| aRomaAt J geifar 6 wreda Jd
(p<o.05)$mﬁaﬁwwmﬁﬁmwmﬁqﬁaﬁmenﬁﬁ?ﬁm 1225 +70.76
.97, Soor@eg §U A STack @ AR 38h d1g Bl TATH g & 3T W TR GoTrel (1116.7 +
60.09 fH.911.) T T&T 3R ~gAdH AT (3UAR Ied) (890.0 + 40.79 fa.am.) aerasiﬁv-mrrrqn
Jrfashfaar gx 3ifleds T1 & (88.33 + zso)wmaﬁaﬁrzmm—a(
(84.6612.20) TUT =JAdH T3 (77.66+2.02) H gof fhar 1| w%ﬁs
wmwmmmaﬁqﬁw asﬁtrmuvnﬁ?f

= Weight gain %

arFeTR 3TaRE

5150- mﬁmr_ﬂma

. Fat & et TS
100 - mzﬁrqﬁ_ﬁ

sssss

tag

3f3ga Az F1 aree Gaflia gg Teid a1 e

el oY ATl & Ut & fow dg Rufaat & 3ideid g i &1 I@Ea Facaehd v 3maead
Tl e P FIRA F
RIS dred aRkdT 3
TeedT UsTeTehl &l TWIWT
fpaT I AT @@ &
AT 30 AT & IRT W
WAfE FT 8 A ST,
SA{AI0T AT UGy T
Tolgeh  feIm I
- 3; o A ™S
HeTihe
& § deufeior FrRT fmar
7| T I o Seady

SOt w1 A dH
3|a @ 510 00 gof
fpAT ITAT S IIM FEr FH
eear Fofoat @
UTHfad Uotele Hrel &

drar & B3I # gRuFadr FX & fow areme & aifoa feear s w©@e @
e dFaferer
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fafeea @RTste genfadt o1 agead ured dAT SgUSITcy aTe &1 Jodlcad Jeqad

&I f&ea urele gonfert - UTelel AT TGS UTele] & et fareew , TN T,
SEITerd TR, 311 faenfesma aur hifaaa AAsia o1 JedrcAs Jhg BT HETIT e
TT| &t & gomferdt A, feea et (3ad 9 : o.¢ TT;THAFOT gdcd e 9T A1), T Iard
(GFT 9 : ¥.¥ AT; IS Gedcd 3 T3 ), Sicerd Guered (3ad AR : o.¥o T HIOT
gcd 8 a7 Hex), JRAAIFT Fenfera iad R : .9 o1; TARUT Taca 9 9T Hex) qAT
Mg Aaeia (T 9R ;0.9 IT.; THBUT gdcd ¢¢ g91 HeX) GIdIa forar ar| it &
g{mnmméﬂ%a%aﬁmwﬁgmasmﬁmmﬂmwawﬁmﬁﬁmw

3 AT P uTer 3afd & gaara urferd Fofodl amdd: for, fAewttrer, ool wie, faenfar qur
TBIR ST T RSP AR haAr: 32 M., 79 AT, 20 IT., 76 AT. TAT 21 AT. YRAT IAT| YIATcHD
wmgﬁ@mmammﬁamﬁqﬁa@mmmmﬁamm
RO B

g Foe A 'SFeha fedr & T FH [HAcpRpe U T Al UThIoT

T SeTolld UTelel & oI 3ugeh Ud §Herel TaUoTe 31T Teeh ¢l UlH darrel H [Hohther &
fuureT 'SheT feedT & ®T F AT &1 T BRIhHA & Th HET & FU & T Ao 3t & T
TR ITHYUTA Hrichar IR foham arm| Tl 3 ScUTiea ¢2,000 UIAT &I UTele &g fem 1T
arera 1 FEAfAAT & 3ideid e TE FHr FTaurdr F Fedpfher &1 a9 Jada vs &t de fear
AT A @A & R ¢y % AfASaar eX & @1y 3iad RiRe AR 20 a1, urE AT Ir|
STaYOT /Y UWITT STl & STITIR & I-3MT3C Ul o [olT Teh g dR o dTolid H HIRUT fehar aam
3R TP ST AT (FIGoTar > 7 Wdier) & 90% fasiiadr e R 2 & 3usT (3iad aliRe 3R
R0 1) UTH Bl Y 3FHIG &

T H HePpMhy & Thd Uradd &1 Awgor

P H THeB P UTeleT BT WeaTRd et & forw Tar o Tl scurfed Fedfher & 6000 fiait 6
YIS A & Plead folel & THATAT DT DI| SISl DT R Ths & dreld H FIGT P AT AER
T IAT| B ATE Y UTedT 3afY F THTT FASTorAT o1 AIRB IR 250 F 450 AT, Y IAT &1 AT
& AR Urferd ASToT &1 3HiAb T 8 fAhrerey (S T & e A & 30T gRT 2o & 30
fep. a1, 1 3uST UIfA) Ger TlGERT AT 390 & T Fehellanser daT  Uleh WIGERT Bl R0-330 3.
ufa fepaitarret fr a3 F o= a73m|

FIT T Plead ot F HehMhy 3ua Ael vd A uR=mT do& : 3. F. &. g, Ages, mEHATm-
Hem gRT_3gTed
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fsh-ardefas weafaar (ddidY) sfsa & 3add go o &9 & et d Heara &1 area

ﬁsﬁaﬁaﬁmwﬂﬁgﬂ(@ﬁ)m%%ﬁa%ﬁw%waﬁmm%ﬂ

IEHTHR-AET o
Proddd o & tfiga deag

(Fcw Ferpfowy ) F e 1035 |
Urelel & € UoT gRHA fohar| 20| e Weight cain emmmLength .
Harg & 20T ASfadl (b-¢
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Tudd forar ar| Aol & 2 =
NP IR F 2T 3y P @ I
SIS 3ER s g

| HSTT & 0 20

25}

Weight gain (g)
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PeATeh P BreINST g b drae d Aag oed
Fearrformy 1 gfg &x

HACH b 3 Beods 819 b BloRaNs! g H Jarat & forw oRa Harw 3hfas &1 a feweu

HEYTA J pefled H qrefior Jarsi & fore mshiaens fadhey & &0 # GRT STersid drer=l H
MNBIOT T A 37UAT Teh TATA fATET fhAT| Peled & ZaR Peads forol A HrENs g
$ﬁmﬁaﬁuﬂua@amasaooaﬁsﬁ(aﬂﬂagmwr§23ﬁﬁ Td HR ¢4 7AT.)
3R 0.9¢ FFCTX AT H UL B 0 ATE b UTeldd fhT IAT| ASToIAT bl
smasqooﬁaﬁmasma#%arﬁmr(ﬂwwﬁmﬁﬁm)ﬁmwl
mwanﬂﬁzﬁm%oeoqom awgw—ors—cna?rwﬁﬁm ou% ot g3
urferd dard Aol o foraret 3 Mar & aeiR & ¥yo &.ufa fh.am. frex F = &

HeATCh &b X Deels 81T A TH AT UTeleh 37U dTelld & T8 HErg & /Y
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FHATRAT - TET oI ST A Tl £ Teh HHT WRISTAT HIHA TITAAR

ITAETRAT THUY, U 37cdd Aecayqul SToloiid Uleld a9 & IR 38 Jheh &7 &
Wéﬁ?ﬁﬁﬂTﬁGﬁﬂWﬁW%Wﬁmﬁmm%l dees &
dET &1 H WRIST I FHAT TUAAR GETYAT b FHedehed qrdldlucg@?-r(12014'41”
N, 79058'58” E) & H1afeh FJ&ToT il ﬁl—TéJIT% | 3{9«'&'&?[3%[

ST ATHITRAT THUT. ( ) &l 3? qalié

g ¥ Ugdd EﬁrTléFI?Fﬁ@? Qlﬁ%ﬁ?ﬁ%lsﬁmzﬁrﬁfﬁ?

qm%r e 391 U1 U9 ugfd 1 gheTor & e qﬁaﬁ.maﬂiéﬂaw

A o arm| 39 RAfHea HUROT gdedl (I /adf Hiex) # 38 gig 3R Scure o it
Hediche fohar aram| ool 3 e 97 T Jofedl & AU Urele] Ugfd & FIA TUTAR Bl
mﬁqﬁmw@ﬁ,mﬁ,ww@ﬁ%aﬂ UTeld & dac 3culed 3R
dg.‘rﬁp% foRfaare w7 @ et & aRdat # Ao 76 ure @ deaR Scutea 3R gfg
| g off G2 § b ST ariiATy ITeAdT B AT H HA ITEAdT H ZTdd
qﬁs’ uTE el &

ﬂ

AT TF A T F 3UAT F AHG TN STl # Scuriad AT

IRTTHE & T G TIUTER IJTUTRA araiftheey

fheex & g WeleBy dIR X difheey & & &
SADT GHTARIRAT T GA&TT R I | 2F ASel : Te
TT TAR T ArThec el &7l TR JIRIcHAS UIeTol
&Y el W B fRAT IAT| &THAT Dl Hediehed &l Tel
F IRAT W Guek dedi (NH-N Ta PO,-P) &r
HIGUTAT & 3TUR W AT I7137| g1t & Uive deal &
el A faafa fufa (Fad wuqar & faan) &
TIveh dedi &t Gl J87T (R° = <<0.5) & 1T Pig
Iy aeera & ¢@r TAT| al @ fhegera yomferar
48 HTl & d1G Seol@cl T TR W ABEIol Td FRGRA
B PRAAAYID I oham g alal & diveh deal &
TN H TH1 T Joredr H TH2 Y g P DN ATHAT
HF Al EQUT JANTeAE Je-30 Basd 2 # A9

Rl T i & qIPG TATeAD T/ H Iiad T
TIUAIR 3T araifreey
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ffeea aaofiigant & Fea-ffea yeR & arda J31 & araa &7adT 1 Hedidd

ardel IAT el TSI FATATCRUT &THAT BT Hedlhed P v Yo fATEH e arel Canfees o, o e
.2 e 3N IS 2.2 AT &, 3AH GANT 6T 7| T Y B-3HRAHAT A &g Hedihd TEToT fpw
T | TR STEOfIT < 5%o, 20%o, 35%o 31X 50%0 FRT U gield 3iTereilel hl HIGUIAT # gfig P & arclel
AT BT ST FRAT T AR b Uedd FHI Giold o i oAt i ot & 15| Jierediara
FATATAOT I[UTIeh T 200C Teh Usolee T a1 3R ATl F=T & Hediehed & 3ARbT AATSET 3T [Afder
AT (TuEHS) Y ATD Ui & 3TUR G aTda T3T BT ATl JTarotel TATATTROT &3 (THNEN) &
el v 3UAeT fohar arm| Ysol fiet, HaaATdeel, TTSel, Sic U $UoR didel A1 &l Al adel Gatal
(THTS) P 0T THHIEAR & JUR W J27 Affea daohiaansit # fAsuea garar @ da7se &g ol
HTFRAA BT JTeheldd ThaT I

Ig @1 31T foh T & & 3UATT fopU ST aTet Usel il ardel a1 T 81971 8 & $o YIET ofaofiadr &t
Foft 3 1.545 9 0.423 .71, JardIaad/8er &1 9 T 9o GAEr auiyar 1 Aot 7 Tuste o arda =7 &t
AR dTd &TAT 1.228 T 0.761 fh. 7M. TSI /€eT; U3R Si arde Fa1 T ATdS ard< gaiam 1.771 8 1.005
5. 2. 31T/ geT; Gaafiad arda It il ATd ardeT &737aT 0.504 T 0.226 6.3, il /ger aar
SFYOR aTdel I 6T 87T &X 2.319 ¥ 1.549 foh.a1m. Jfadiera/ger 1 faffiea aaohaanstt & araa efarar &
fHeatar & gfRa 2T & o T & UhR & FIe0T gdcd & forw faffied gaR & arda I3t 61 maeaadar aidr &
3R T 3TN TG ScUTe AT H T HY THTIAT Bl &

AIDPIg TACHS F/AA H AR FhT a0 R gaeresss &6 3 araa gatar &1 Aedida

TET FETYET BT ARSI TAT AERE F FATRT ag-ufr STersha uraer (3nvadiv) &
farar & forw sugs &t & g

Stat et & Hifdew 3R TEfAE o & YR W 3ugH F6) Tfedl H ueard &g Te afds adaror
R I1T| HAERTE T R WITSTT T ATAAABIOT foRaT 3137 AR FATRTY TsF & i e, A1 UrereR,
UTO, IR, TATIRY 7T FAYesh o Fehdl @rfat qur A Sfelt 3 STeler aqurar S ofifdien, It qr
Sifae graet @1 fadwor foRar aar) gl TRl wWifsat & STo A s 3R ST & udre & A foRar )
A 3R STeT HHTYAT T ATATIAIDRIOT YR FohaT T1T| & FHIFHT STofiar aqult &1 fadwor fohar 7 3R sTeg
T STeloitd UTeted & T 3ejqer ur$ 18| Hh @ifsat &1 #fifae va varfas AAvdst & 3mur w
U TATAT T Tgare H S W o
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qA®cUIGd, Ul Td orar dad9d

HYfAS STerslia Uit & IRfAS Bl ¥ & Sefoiia Ured AAwedr gar dfaent & arford ganfaar &

QeARcUTes WX HYUT =0T gourey &g § | e arerd, faRivend SHecl asirfordt & deet 3 el urelel Teh

gmwaaaﬁh%maa?huuﬁuwmmaammw*mﬁrm%ﬁaﬁW%mmm
|

HAifeed arA3t & ot & av Nfaaw sfew (9IRdT e =fiom)
& STAAT IOTar

ST fsuea qur disl Huer Scuted # i ¥Rt 3 ) Sl & S yeue Fecayet ¥ Aifecd
e F G A Nz fEera o AT Yhro] P Y T T Hediched fhAT a7 Hiee a1 B
AR H ¥ JUDIS AT Adel AlBicToN Bl IFUART 1T| UeAlee TAT Selalee AT H 3ad Yho]
PIY AR HA: 0.12 + 0.01 IAT 0.11 + 0.01 (IT.) W 77| WHAeT TUT $eXHATeT HITATHT H LHIIL3TT H
Hea &7 34.8 + 4.57 X 106 AT 16.98 + 1.25 X 106 &of T I AR Ig HEar MidAlee raear #
oo @Ald § ¥ 3HUF M| Se¥HAloe qUT Watee raeamsit d AT LhOET aur @@ 3pid ard
QIepTup3it T 3R ufaRra 3 1S RAIAW 3iaR FE @ |

120

=
=)
S

QA®cUTes Bl TeReldd
gt 3 sfiom gl #F W
Agcayur &1 RrAtee shat &
ehToI3T < Jraa e

z TAHIT T &l

-~ o ®
=) =) S

Sperm count (million); Live sperm (%)
N
S

0
Premolt Intermolt

N siaw : Alec asfra & RAffea @O & ala ot 6
H&AT qur Shifaa Yeprog3it @1 ufaerd

I FU ¥ U §EEeied & U9 ¥ Nfagw 3fEea o1 Tl scues

S, 20178 FAAY, 2018 F SR TATAT AFHRT F Fol 471 U1 58 aore i 1 ura fvar arm| urg fee
T el SEECich A A X¢ (46.2%) ST SeoguaTHA! & T FhRIcHD A| G 3R STTadl & SR vog@
SCeYUATHAT HRFAUT haA2l: 78 3R 90% gt TohaT 17| AT AT &THAT 3304 373 /3. ARIRF HR gof ThaT
I SeoqUHTHET Ith WUl W Pol o THea g fordm 71 Tad Pef 0.2 TAferde orl o1 scures g3l
SAAT fAsuTEe UX SHieil & AT & UHTT &b HedAThe &, SN Bl JTHATY HHT (30-40,40-50 T 50-
60TT.) H BICHT STAAAT TATATGH ST Hediehe ThAT IAT| URUTAT H g HTHTT HHgI DY Jelell H 40-50 .
AT T A STUR 3i5olld, [Atad, Tpea e qur ordl & aRedal @1 a737| fdes Fde ggepsii &
AT AT 3=t T 3197 & Rrebrg & T TR 6 feqd e 3cid Fecaqol 1 9. 3Rea &
URTHG TS ad & e 3CTIT &I Yor@d fopam 1|
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#@ar o = A NS 3cuea & O S F R, ea-ea Al # o= U d uim
fifaaa sfeaa & sErcia # sceguanad! @ UHhig

e gl et & HATYTA TUT ST AT A F A & fov imeafda o g
ﬁmma'cm‘?rmc Fgcayl &1 . $3aw @1 yRfAe tRReaRa & Twa 3T &1 geEd
|

e &7 @ Sfad 35 TPed b ¢ e a1 gy Fifdrenait f s aR SRt & e

SRTEGET 3aEdT e ol aedr i raEAT drest U @ ¥pfed
HIFAR =
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Roaire ol 3 piye dRIgoT (T3TE)

ST AT F Glrard & A EHIOL3HT BT UAA HUAT 66 USTeled PrAhH BT AecdYul T ¢ it UYUA &
USTcAel IRhAT A hiftd ol & | TITT ST UTeld & IRHA ¥ & Uaras sfioi 7 $iEa SaRuer dawedia &
3T fopam 1T ¥ W faeqd vofd ared faviwen sfe Afcrer gefaat # agd & @fFd &1 O st
aAT O, qearg o H A SARY0T &1 faegd 31eaaa foRar | oY, AAs Sl & Uik Alecs Aer
i 3 arer ®U & fAwfaa eprug3it o dRigoT o I aur SRR Aerait B uRudae aur 3msEein
TIORI §RT 35l &g URdA R ram| oY, aeadig & UReAlecs el Siol & 3 & arg 3rer o
gRuaae & =@RoT IV & faRigor forar a1, stafe @, AT & had AT Sii & ST 37T (23%), J6
ugeh &, A gectrare g & pfe & & AT 40% Arer ol & AT 31 urg ge €1 @ Al F Fherar
&1 fAed e aeY ST 30T A IpTAHed Hedarii & HRT & HhT B

fiffrs AAEE & gha daRhor

— A
100 pm 100 pm 200 pm
HREA dARGT & gard Y. b geaEg &1 o 30 b, geaEg @1 o 30
JeaAd T &1 e 3iEr HTEAT-R 3ifaar sraear
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fifaaw AaE &1 eha ok d @Avaa & fawa

3H B B YA 32T W AABIT & 3eIcHod ¥ Qd & 03T & fAdes @ cadaerdidn &1 fedidd iR
HEA TRAY H . AASIT IEOHT B @, G AT qAT 0. 33 & TIACTIANST F FHIOT DI AT BT
AT IAT &1 FTD ATAND AT & SR afed geasit o off sreaga frar | &, g aar .
ST3ehd STl & X FUHTCTSNIT DT TAHHTHT HATSPHIPIRITH b ST H fehroreny ¢ .. S T I 5ot A
THTRT ITOTAT Y IS | TRUFT 31T aTet St Y faessfea foram 7=m 3R 429, & ¢ fAge & fow @ 3|
TP 3UIR (TR ¢ : O, A X i AR wm=rR @ AAsaX @, geamg; @ AT X . siad)
& forT 2 e o1 1T HIAET Sfel 3T TR 3BUP3T 1 ¢ forol. et wedera (¢ forel. & 3w fafera
ifdel &) & A1 AT 71| U3F 9 e & At ) Avea 3R qoha Rema &1 Jegied fear )
AT STel & WY {US H A & I a1 3731 § Pifhel A 3R & TAT 32T & TRT 3R v e & a4 A
thef a0 ¥ | T e &R vaAfaely faesfid g3 3reaae qudr & o sisicasid qd & 373, 378l & seoroT 3
ST & g §1 0. AAEA st & AT a7 Siacafifths aar seReufARPE TuATeTSN3T et # &
TS 15| HIATUTATRS Seiarld H AT §THAT ST (40%) TAT =gAaA UY. AT adr o, 3w (10%)
& ur$ | 3T T @ 0. Al U1 U, aeardy & drer fadee o 3 gfderd ua g3l

3EUROT ¥ qd 3HsT to fHeTT & a1g 1 33T A1 + R0 foae arg & [GLIEGIKE)
3T

Nfaaw Aarst 37st o 3H garfa & et @ e oi@r i @t & gha 368 & srpfaa

AT + t9 PeTe ag @ RIS & G ) S Rrafa 3
3sT

NfTE AT 350 &1 @, geardg & Yot ¥ piye oAy o Gdwa & ke 38 & arpfaat
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BT + ¢ G dTE B 3T forfara st

Nfaaw At 3iet o ot $ea & et & i af@e F e

HRAT F&aT Sfiom & a8 yenfa

HEHT ST, ST 3 SHHT STa A9 % HRUT NFATH STNADR Hcdd Headid NeAiss i & e giton guer
U &3 3 carue wU & arlY Sl § 3R AT Srar & Mietss sfion & @ ve awd yard) sha &1 9Rg & .
JUIARH B STeleid Uield faudat 37 ¢f # urit S arelt fadwansit & e €1 31d: npfaeges wa
IO IO & HYR W 37 YATTd T Tgare T 75| 36 WS F 3pideferd AAVAr3i H afFafed fmar
I 51 b 3NfOges Srer 3gaifeht va Stautalfidh wos & fem 7 &1 3npfdHes vd Igaifde e
HRAT HEAT ST T veh 72 gonfal 1 FEAfT gfer ¥ Ig gonfa AGdfed saq,/aaeiied el rd
g & 3R I ueifa 3mpfaegers U & @ Sulihd (FH d¢, 1988) TAT 0. Yelshreprsied (Fefear, 1914) &
A & & W g ganfa @ 1eIfOren w3t S ur=d g8 gid & 3fAere] (3UniRes) gid &
TR W oM1aToTen 3ifafkes vgiegd &1 Alspgel;al 7w Ragsad & Y Sodl WITHT, JRRT J9TeIT Aecaeld;
o W Al SIS oeldl Tursed, BEee Ui i 3R Fua; gy AfFderds & svsiuiz & & RBrcd qoreie
SAIHIT FHTA 3THAY, &b MUR W Hed< YedTeAT ST bl & 3M0Gh ST & HY H HpiaHerd JeadT q
AR afefehr & forw =18 oty &1 gy &l 1

TIES AR H&AT S : o fopftes difaad gofa
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fepftes Nifaaw uarfa & ugaa

fharsd . AT
BEaH : yufmeT
HIGSAH : hecadr
3T : pTaIET
Wmﬂm
hideh : Rarss
Shag . fifew

Todl Tssifddd Qe W darfead

gqavr dAfFderets e
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TATSFH ATFforr

AR &AT o & Scurea

FEHAT S0 & T ScUTee Bl URTH B o, 3 ol U7 FRT 10| HEAT 3191 & UsTeleh! Bl derd
APHRT @ urE Foram aram 3R | USTeTeh! Pl SecqUaTHT § STie PI TS| ScogUHTHA Ih sEcih Pl al
AHE : URUSFIAT UTH BT & FIE TUT USRI URUS HEAT & YR W Giell IaeAqT # gier |
HTSECTod 3TIGA & THTd, IRUSFTAT UTH R & FHE ¥ &t & FFqoT uRudadr urg & foram 19 6 s
U i Arer S 9 AT F arg & aRueraar ura $r &1 aRueraar arel G 7 UcAD 3HSoTdd ¥ 373 Scuree
30,000 33, ST T 3¥2.¥2£3¢.0¢ S /M. ANIRD HX AT Wl THE H YCE.L2ER.2E Gof B TS

HRAT &AT ST SIFT &THdT

oRuFaar sraear | IRIRG #R WA/ fAeFedr  sdRar anafars sdear  favEe X
(am.) el (|./3m.) (%)
aRueaer wE w @ qHg 59.6 5] 14+14 32320 5419 +533 377 = 27
el ST aTeT HAE 561 £5.0 25 £2.2 26986 486.71 191 255 £35
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diarss e &7 gfg vd WrERufagda (EaRIEerd) w fafdea
daT va ey aaufiadansit &1 usa

T & 3 HALT S UTeled Bl HF TAUIT dTel JEIT 131 TAT ATl WRT ST 8731 da fawarika foma
TRAT| HH TGUIAT dTel S Ul H IR A b [T HHA Fauar arel deid el a7 Haedelld @iy Il &
QUEROTTAIAT T BRI P FHSTAT AgcdqUl &1 7 &131 A Urford Y. $f3ha Hr HfidrT qquit & Heaiha
e, ¥ &l &1 U s8R udator fham aram| S S A Affew qural  36d UPR F oquil gifsga
FARTSS, UICIATH FARTSS, ATAATH FRSS gFAESsc, CaCl2.H20, NaHCO3, MgSO47H20 KBr &Y
ATt fafdea davrar are aedel davfia gaar IR fovar o) $fEF §0 @ dIR e o saedey
SOl Tl Bl AN TAD UIhTSel bl FAUT AT a1 ATfeh Sa-UTRIHT HRA H shaAel: Mg2+/Ca2+1.7:19 1.8:1
& HIUTATAUT Na+/K+43:18 ¥¥.¢ & Ul A S STefsiia UTele & forT SuNer fehT Silet dTel oavilar aTor &
HRAAS FASTT & Al @1 Fob | [ATHeT FIoTdm aret FHAT STl dAT HAELAT TauiT Tl & 3 374 oo ol
& fegerhe ot & U, 3f3ara & awoT Sfiol (fiseey-o.06’2% 10,0033 TT.) T HUEIA fhaT ITAT| TH YHR &
SUIRT J2AT AT FAIOTATHT F Sfion a1 3ifaa 3 vhe AR 3 AW 3edz 787 ¢@r 7137| gher &6 s fgar
&1 FAITA F a1 2o e arel AT STor 3 urferd S qaT g0 3R 29 RS (ISW10 3R ISW15) Saordr aret
U Faoig sief # urford il & ifasiiadr e Seoesa ®u & 3if¥e Af| Gl ST a1 iaedely
waufig Ste & uifera awor sfieo & mEar-3meAficd ugee @ fAYUROT HAA: BR3.Co mOsmol/Kg TAT
LLY.o8 mOsmol/Kg fFaT 1| AT STavii sfsTer 3 urfora sfion & TR 3rEATenfordT 38 Faurdr TR
arel FHST STt H urferd Sfiat 1 Jorer & ey Urll a2l | 3¢ § g [Avept el o iaedela oo st
P STINT B HRAT Tthe, SiaT T UTeleT depeiieht Ta 31fde &7 § caaed &l

120

100 = = ~
80 L I
60

40

Survival rate (%)

20

SW5 SW10 SW15 SW ISW5 ISW10 ISW15

Salinity levels (ppt)
ffea aaorar TRt W fifaww sea & srfashaar

T 3= v A, Aiffied daviaar TR arel @S ste 3R wAd e A wiferd @ aearag dva i gie,
FASTIAT TUT WEROTATHS & 3CTTA ¥ ¥4 AT &1 Teh AR GLET0T fohar 11| dcienn=y dietor & 6
il 3 e sre 0.7-0.8 UTTEN, 2.5 Uidié, 5 drdeéy, 10 Qe 15 drdieT, 20 Tder qar FHar STor &1 oraorar 29-
30 NI ATAET (3UaTRA) FIE & &Y # FiFHATd ohar ardm| <1.0 fdIEr sraurdr aret S Stef # drford
STt &1 A A Thel 9 STadR U 7| HS Sl dAT HAGT STl A uferd sfian hr srfashfaar &x
Sool@AT & A &H U5 TS| 37 T Fauiigar ei 2.5 9T & 20 GididT arer Sor & uifera sfien &r
TASNTIAT &3 3 1S FIAY 3 A& S@T 7| ST Tg Fd aidT & o6 2.5 T 20 GdEr auiigar arer STef 3 .
TeeATHA 3D T ¥ TG UTeil [har ST HeheTl & | HIS Il 3 UTford Sion $hr 3Tac] gig aauiigar # faa=
JrfrsNfadT &3 & HROT & Fehell & T STl & 3y F g §8 &1 S Ster & urfard i & 2@ i & &
sfiott &1 gfig T 71fa @ g8 3R 30 AT Y arerer 3rafy & are; il a1fey &y aAredar urer g8
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1.6
1.4 Initial weight (g) Final weight (g)

1.2

0.8

0.6

Body weight (g)

0.4

0.2

FW (<1.0 2.5 ppt 5 ppt 10 ppt 15 ppt 20 ppt  SW (30 ppt)
PPY) Salinity

ffea daoiiEar TRt W NfaTd aeaeg &1 gfg fAsaea

HTas hehsl ThIsaT AT & aal & fow gaa darer Hr sugwar

faffea darer ganfast # oifora ARHH & suAeT & ACTH ¥ Thrsar ATeT H JifANfaar # JUR & &g -
$rs Fhs & AT Fada B URIRG 7aEAqT (I3 F 53) F SR Thsar AT & omar H 3T ATIAT &3
S TS| 38 HATAT A e TR H AT &I H ATT  FHROT BapheT aral 1 GuftiE TR & S OIMER

3R gREAT R FIR wear &1 A darar genfaat aur sad ga@ieEt & 3uaer ¥ urfad AfRewd &Y
ShepsT & AT BT HTER & T H &d T SHD YHTT P FHedTohed I &g &l 3TIA [P 770 | g2 aliefor & aig
UhR & TR, A1d: Ae W aiferd AREH (Y), Mee JAT Fkel THEY. JUT AT o). & ¢:¢ FHsor
H IR G dF @I 3 THE B 3T Ulferd ARHH (Y + G), FaAReT Tadl, qUT SgRIfAHT Tadl. & 9:¢
0T i wrferag ARH (G), Tenfaa AT v, (T) R wifera Afewd T Pee va UenfafaRT vad). & ar
e I TEH 5 THE P 580 W Uiferd ARHH (Y+T)H ¢ At iy qanf@ & are amat & sifashfaar ex w
THTT & Hediha o arar| Eept 3 Afew 3R Aarer &1 aetca STITHIT A 20ind./mlTAT 19T cells/ml T
@@ fopar 1T ¢o AT Y A & gHTd 3UTR T (YA AT Tad. ) uifard Afewd) aur 3uarR G
(FIRST THEY. JAT CerATRT THdl. & ¢:¢ 0T ) wrferd ARewd) & wiferd amat & ifashfaar 3= suart
& JorT 3 3177w UTS IS, FTeAifh 3T SUTRT & I Prs AT 3T A& arm 77| Aee WX urferd Afewe
AT Y 3TeR & T F & W 9 &l & a1e 98% ATIAT a7 qeTor Y AT W 100% HATIAT Gof & TS|
I ¥ gRd @ar ¢ i e vad. w uifera Afewd & dears & o & forw 3meR & wU & 3uer
AT ST Teha & 3R Tg WIRWTT Falell T, W IR AW Scuree & caaery fAadey &1

4500
4000

E=0Y L & e el
g 3000 QT3 & 31?-!7'1?[
g RIS WTeT
L B ST T -
B 2000 FellelT THUY (O),
) I FrenfaifERT Tad.
g 1900 (D), FeleT THET +
2 1000 ATATRNTRART T,

I (0+0)
500
0
G T G+T (1:1)
Treatment
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s Pdps A AIMAUT ScUle

I FHhsT H AT IAEAT, TH. TTET AT H TShH DI AU FaUT IJaEAT & GRS g AT HaT0T ygfa,
Asec 3 RAZ & HRUT ST AT &I T TTHAT BT & [T hehs I 3raear azﬁaﬁrmﬁsﬁﬁma'{ag?r
& A BT &1 AIMMAIT & Fehs I & UTeld A AfASadr &3 F TuiOid gEaaly JUT JUARUT Tcd Pl TTTh
FUR FoRaT ST FehelT &1 36 S WX MR & UHTT v IR IMERIT START ATHd: 3MERRAT aritAmg (T1), el
e (T2), tha omal (T3) TAT INEFRAT AT (T4) BT FeAichaT T I1AT| T F Scurfed Aamear (3 F 4
fee 3y, e IR HR — 5.05 + 0.26 fA.911.) P Teh FAIMAUT/Y ofieT & g7 A THHRAT Tl F FULT
R /| e 3UAR AT araed (T1) aur Foid e (T2) & gRUmERasy 316 At & gsra
Tl EAT & H STAR ATASNTIdr &X haAsl: 74.7% AR 72% UTS 15| MERRAT AZT (T4) ¥ FAImeirar &
hehBT ITAEYT TAeh &Y TSI &I g &1 Dl UTS IS | 7T § I fAsepy Aehert ¥ o Famreltar & Shar &
HIEAT I & FIGA & forw HTEFRAT I TUT Fold HIT SUYH AT HER &

I HAede AN ABrad A L TUT FTAAT el - ar d¢ Juardt i Afyaard

STl &1 Fele afauansit # Sfaw uraet & Heade gaet & &7 7 suant € & TuE! - gdf ae (313,
ATHTATg) TUT TP TC (TATGAH, hlel) ¥ Th{Ad U Heolc HBTAAT &l &l W1 deb HHGT STel Bl e’ oo
JaTE dTel foo HIeX & # TEXW@IE fondT I1T; el gRT fash i gaeag vafasiad ggecia o HER & §7 (&
# & AR 3-4%) F &2l 22 3R W AR F 3@y F gard ufREh ac @ g I Aeole & gig gdl a¢ ¥ 9E
SN T JoraTr A 31U (P<0.05) urS 713, gl e & urd FAoTordt @1 TS MY e iR AR W AR @G
0.18+ 0.02 2T 0.04 + 0.01%/7ET 3R TR dT & UTE FASTOAT PI Fhg & 0.45 £ 0.12TAT 0.06 + 0.01%/EA &
&1 TS| qdt dc vd ufRiHt a¢ & g T HAeolc TSTAd! DI Aty faAwarsit $r fafagansit o o g frar )
gdf e &1 Fsferal @ iad 3ie] gfig 7.6 £0.3(7.19 8.3 pm/fee) d1 ufRIa de H #sfet & sitwd 3iem]
gi& 4.120.1(4.0t0 5.2 pm/ &) gat Y 7S | gt e & I ABTOT & Uatad & forw = 3rafd Fder qur ufReh
de & Fofadt & fov RER Ae ¥ ufRa dc & wofodt d w5 afednr ) wofoar a& get 78| a¥ 20y,
2016 3R 020 & ST Gt d¢ HT ASTerAT I dg TRUFddT UfaLrd SHaAeT: 45.83%,57.5% 3R 50% TS 15| Iy
R094,2016 3R Q090 & GRIT TfRIEN de & Ao A g gRueadr ufaera swaer:  0,2.531R15.63% 1S T3
afRrat qe P AoTo™T 3 ISTOLHT AT HTAFAH AT 564.33 +21.56 pm 3R qdT d¢ B FASTorAT 7 O[3 &
31fAhde 3T 538.13 £5.70 pm Eof foRaT 37| 31 fAfaUan3it @t gt R o7 Tavar & Fifer Fofoat & dg
feufaal & 3deid ve & T W T & yeR ATt & it wawama fhar = A s uree 3
Foole A &Y AT TUST3HT BT AT GUFROT AT B Tl & |

70
East Coast West Coast

60 57.5

50
50 45.83

2015 ¥ 2017 & gRia gdf dar
0 ufRrel G W AR B
afueradr afasrd

30

20 15.63

Percentage of Maturity
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1300 East coast West coast
1206.4

1200 1
1094.5

1100 T

1000 1086.3

1000.5

900 782.4

800 -l-

Average Body weight (g)

700 L
726.1

600
Initial 12 months 24 months

qdf vd ol de @ dg Rufaal & sidedia & FAede geTeis & R HR W AT H uTe
3afy & gara aa aiRe AR

g Feufaat & wsw fry NI vadt &1 a%d gota+

T 3Td Usd Ther, RTSara vad. @ Fqgeg e & Tl fhar 1| I8 AT WRT Ao & qY-ary
HIAG STt A HUA AT & AR Te WRT ol Td FAGI Fofedl & HEIIT A UF Alse SN @ HebeTl &
igafawuEs qur shaw 3RfGEE 8 gd4fid o Tsa b faedcas Sifah, aRfEuafad, smorfaes
S e qan 3eaifreh & fow T JaeTeAs Sia &1 ASfadl & 190 oficy & Jarhr Sl H Th
TGS dp aidd fham 3= 31T 5% 3eR & &0 & Qradride Uoe Hig AT I-T1| 59 AS Tl T Toldr TaE
T 3R vt FT agfereh Ul Al 1 ¥ & o {3, 3T Ay & 7% 3R AT FEw FSlAt (@l uRuea)
30 W SauTar & 30 wfiex & F v Wy Fafda frar o wofert o e & & ar i & o & hia-
3158 T afat dAT ATH & FHAI qATH ATETRAT IMER & & # 71 7| I Fufazt & siaia o feat
& Faga & eRIT AT BT Ut §3T| AGT ASTOAT & IeT 817 F 373 Tafg T J Feiar dia & §, 318
HEd SRIY (PIYAT) & @Y A arel @1 & 3R 39 3% o) fafeear aidt §1 373, X AT
ERT a1 AU & gaTd ATST ASSl gRT 3731 Y 927 X &7 AT & [ 35T A & 7 H S At
arel FATIH Uil O TR 0T &1 AR 378 2o-ty Tl o ¥pfed &1d § 3R st srfashfadr e ufaerea
I &1 TP # fheetar & fow o & AUA # Heaz P 3 FT F GRA AT S G &1 i fawra
& S HAEATIHT B TeIT&d fomam aram ¥

Tare s e, RS o).
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UEeT R arerer f&a

gaar f&a drsl §9 ¥ ¥pfea

sa T & oquT i faswrarcas raeamd

foram arffar &1 g aRuaaa g issad

TMes Tl Ao, Tel. UIRAAT AR # Teh HAZAIMHAT HeIdled Wi ASell & &l HelaT-37e1T Tsleleh ASfordl
T @I R 7131 foeTepT 2lfesdT 3TRTTH (20 THET) AT : WRISTA (78 § N aar 3= daufadar are 5
(30UTdIEY) | U IRUTH H 25 ATGT 3R 501 FSfordl @ wfFafaa fvar | dg aRueas F dsit o &g
gt & gonfort 6 g Teih H AdaR HATE & GNI A cllol-Ploleeicl TITAIRT Pl RITAT (30 pg/fop.am.
X ) FT 1T WRISTET 3RTTH & Te97 & hide TT & auiiaar 1 ¢ &t & 30 fdidY de germ 3|
GRS HRUTH # fEHTR ATE & GRT 100% HTeT X TAT TRUFT AT FASTOAT ST 1T, ToeTehr 3TST0131 &
T 560+ 20 pm ¥ | ST 3T Fauiigar arer STof 3 had 12% el ASTaat F & TRuFadr &Y 18| @RT 5ot
# uford Foterdl & URA & arel @A (W I AR e F.I1/fe.am. & X & dAT A FaRAAD
TNATSICIAA 20000 TU/fF.31m. T &I &) Y ATTDhIpd G &b AU 0 Yoledd UA&T0T 6T 10| 29 AT A
AR 35l 3@ 3T, U 375 AT & 38%d ©| 318999 4 I fAwny Serar ar & 6 9 fufaat &
3iefeta ver. o & afa aftueas 3R siseae & fow urafde gue & &9 3 dgy 3ifY & |ar qar st
Th & T A TIHSH ITaRIS ¢ 3 I S@T 37 76 Tl Uridan & dg uRueras H URfAed aiueras & forw
GRT ST a7 3ifas uRUaaa & T 3Ta Jauii STl &1 3TaTehdT aiar &1 had 3Td ofduilyg o 3 (W dg
afuerae & fore 3rquye® 2|

68



CIBA

T, UIfEAT & ¢ URUFda # URHG IRuFaa & fow @R st dur 3ifaw aRugaa & fow 3=9
Ui ST &Y MAIDAT Bl & Pad 3o AGUNT Il H (@1 dg uRuFad & forw Igugs &
HhaT ¥

forem Wi Ater AT @ 3iEt &1 el qur A= & gara sa@r e

H-3naria gonfordt & HAa T W (JEaad el fecAFgied)

& sEEcie &1 d¢ Fufaat # few

Hora 1T T FI Yo AGT™T Bl foo T &THAT dTel IRATHT b A IWWIT T 317 3R URTAD wo IT. &I
ASTIIT Y ATE Y UTeleT A 3 2.6 T 2.L 6. 7M. ARG R arel FAoforT & 713 § T i 7R g

M. &1 foRam ara| ey Q08¢ & ERIT aTaCE UNeToT & ATCTH W IS Tohege i Alogah ¢ 1S iR |
Fuer & P15 uRuea Ao a1 & 718 | FGfot & Wwwa SR §
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AP AcET T8 3 dg Rufaat F siadia g3 weie &t 3 uifora Aaa & ©w

de FRufaat & 3iaeta fAcafeer &1 Rfeaia g

fAewither st W @t 3R 3mY aRegpd R 12 3R a¥ et & R a9 Rufaat # afea e
37af FI 3776 AR dd (WA & AdeR) dd faearia fmar smm| ¢3 IR & 3iEeaa 4 £.3R Fferaa Tafka
3S UTE g0 Ig &1 91 b Rehher & gt # Saquiiardr Hr 398 ST & ded dIAT & Ty 3w
TEHAY ol S AE & SR dodT arg dgA 3¢e H. AT FATAT FHET Sfel @I oqorar 33 didier &
3B 3BT (TR IR) W 377 | TAeHRHL F ST W G Th DT TBRICHS YT S@T IAT TAT 79
dgled a1 qul wig & dIY foeT Hcaideh T&aT # 3iSsfelel gT| Ul T ScUlee a¥ 0%€ (Pl 31080 UreT) &Y
T A TIT 3cUTee 4.6 0T (Pl 1.43 o1 UIAT) I8 IRAT| 3HeJheldd Sfad 3R AROT AT Faf-3m3ecer
Ol BT .aTel Eohi Y 3UATRY UIAT Scutae Ifataferdt ot aforar fovar sram|  frewnfiher & gt 75000 dwoT
QT T HTel, TN, NI, dAfHAATg, Y Tr 3R G T9Mrel & HAET Urelept A faaRa fmar arm, @y &
Fa0 Ha9 g o safdl @ 2.9 oG AR 3t o1 faaRor o aran| st @ fasht @ ot 0 97500 B
TrorEa 31fSid fendm araT| fAehither &1 ag-3igsieie 3afd 31T ATE d faEdRd B ¥R Ysieel dhr Yatclr &l
HHTTIT FHTIT &

45 == Temp (H) Temp (L) e==Spawning Frequency e=$==Salinity 36
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35 34
~
S 30 33
=
2 25 32
£ I . 2 ¢ eufaat & siaeta
5 fewRper & 3fEarea @
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SIdUTdT I HdY
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S 1 1 2 Cy 1 1 [ 28
0 ¢ S 27
JAN FEB MAR APR MAY JUN JUL AUG SEP
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Sfaa 3merR (W) A 3= TIaTr arel Wik T & T A fAehiper orar 6
IR @i, e, sfashfaar & gfg

fAewmfher ol & Fadd # a3 A W Aeddr 3R HfANTAar ax 7 eetar ugg@ ueow ¥ 307 e
goTfat SHElt o @lee, fAeanfter arar @1 Afashfaar & gur & fore fea T & & qr smei deeanst @
Fafd FIATHT &1 AT HHTT | Igpelad YBHA & {7 B FHSTA v Teh YT & FUET dIR P IS -
F 3R TR UHIer F IdATd The, el AR drer o1, fFes fher 61 3meR @it a7adn, e g sfashiaar
# GUR X &1 AT et T e, frer 3R dier 107 67 gu i arel 99 AR ST (8THAT ¢ TH; el P
guirrdr 32 WIEY) @t uig Suaria Tefgl & drer I3, AT HHEAF ydher F s8R w@rEe (01/0), e (02),
der (03) 3T & & AT GIF YA F T 3M3esR Aer (04), Dt (05) W & T | g fARad Aewfner &
et (el waTs 3.y fH.A.) B TATcHD EBr A go wmar/Eh B &I W FIET b 1| FIY SUART H A
s gk, SIA ifEr e, o AfawT 3 3nfe o €| ureucaad, Falkedr Aol &l ¢03-104 H aT A R
000 & Qe 000 a6 ITERWE FRAT 37| oral & Oeicd & YR WX 3 000 & ¢ 000 deo AT, siiendiad
Celteprfeford  (BRa Aarel UFe Al RITTAAIFIATET & HHg) Pl 0-30 AEH /A & a3 & fe=m =
R0 000 & d1G ¥ HTEFHAT ATSTAT 0.9-2.0 /7. HT gx & & 71| YAWT & 3 0 000 W 3T SYART aAT
AT & Jolel F STada ord] HATdSiadr (¥R 5% ) drer 1 H ggeifd arer St (05) ¥ gra feam arm| amat 6
gfg (Pt oFars, 18.700.94 fA.3M.) 3 05 3 RASAH (0<0.05) U T | Freepfper arat & Hfhfaar va
gfg HEA T A UHIAT dret &b (03), 33K Al &b (04), 38R Atel b (02) TUT The &b (01/0) H
e 7§ gT =AY 05 F 3RFdA g Sea@adld F & ITdaR odl 3¢ VEH dAT AERFAT ST 37
3UART & forw amafare &, & S e Fedl ¥1 I 3@ I3 & T eenTher ot o & Ha g i HeR I80T
el 1 & HROT YTd: olv:00 Tof H 96:00 T ddh IR TEVT AT &| YANITcHD ST ¥ Ig Fiad aidm & fh
el yusfa arer E TrIar A el & AR Shfaa 3mer & forw cafe ¥ 3@ 31af & ghra weaar 3 gfg o
fOEaTRd 3ER @ & AT AT FehdT & [TFHT YA HTd H AEHA H STaaX AT &1 Grel W1 & Eopi A
e ther et 3curee I3 YA W A 3cutea & forw sudeh B

160000 Fry 45 50
45

Maximum Survival 45
140000 143000
40
120000
%) 31 35 .
=}
= 100000 30 %
g 25 &b
2 80000 25 8
S =
= 20 8
£ 60000 S
g 15 A&
40000
"E 10
El 31080
= 20000 25000 5]
2500
0 0
2015 2016 2017 2018
(1 spawning) 1st (11 spawning) (15 spawning) (2 spawning) 4th
Yr 2nd Yr 3rd Yr Yr

AT gEgHT AET AR # rewfrer fiet &1 afar scurea

Aot & iy fasuree, 3R AT gatdr 3R ARG Fabiep,
faffiea UR & FEA-FUHT IR F NG TaF a9 drar

Shfad 3meER @ uEHa #Aofodl & oral B Tl & TN FId! Jig Ta fdsiiadr & fou veh sugd gaa-
FHUTHT TR Acayul &| U 3o Gad My yaer & 3iderd frewmfher amal @ada & fow ar geff amaf
HEA-HER (01 Td 02) dAT AroIfodes omal HER (03) &1 G8ToT fhar ar=1m| gt JaencaAs omal HER &
FIAIST # Fedt e (00) 291 58 fofts (00) Faen: 42% ©d R%, 38% TT Ly §; ATfOIfoad oaT 3MTER & 00
& AT ¥3% T HTBCER THARUT & (87T Uh ¢f) H Rl dTel SITel F It JAThR drEdhe H G197 fomam arm |
e fher @Tdl, 18 000 (0.1500.05) &l ¢oo HTAT/ATEReE &Y &3 ¥ FIALT &Y, ARIRD HR & 0% T 3MER fGam
IAT| HTERIT TET0T & 3T F T YR & 3UART F AfISHfadar e Qe 3R s % & drg uriy o=y
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Seadd Hfad 3ad IR 9R, Pt dFars dar AfRE gfig &X 03 # HAT: 2.¢bte.21 TT, 7.501.2 F.37,
8.6700.36 Go fohdT I R 8D d1G T TAT 02 3R 01 T & &1 3R G&TaT (00) 3R W S&TdT 3gura
(000) Tt TR & 3UTRT H Teh AT & 6T &1 3R 3UIRT & T & Fig Haeta AT (000)  Sear@aa
UHTE (0<0.05) S2MAT 1 01 F I8 000 (0.78) awn Irm foadd 3¢ Wd & 3R 01 3MeR # g 3=ack &
st % W &1 3T W aur fafis 6T gea @ SURIAIAR S $3a I faeee |iATesd s3ad
& A I T &1 3T SUART T JoleAT F 03 3HTER &Y 778 [Rebther ATl & Uil # Sea@eld 7 & ITacl
(0<0.05) & faftE AT (23.¥ %) &6 15| FAfY &2 amat 3meRT (01 vd 02) HT ot A arftrfsae 3mer (03)
& ST B3 hadd UH g ¥ We FAY i fAsures ST Fea-horhg 3eRT & Jgak urar a7 |
AAf&Ts T A 3MeR H1 fAF dr1d a1 3w} gfg fAsuea & gfaa &iar & o Aewither amat gada & fow
aiforfSae 3meR &1 gafad Aee &1

215
L F2 F3

=
n

faf=s g & qea-
-

FHUTHIT R & T
Rrewfrer amat & gig
0.5 /

0 15th Day 30th Day

Larave weightin g

e U9 AU STgar &1 AT g aoqr disf 3euree

TR, docds § UhfAd & Fall-g ReeH &
A 6 ATE b e AT F srgepor o
IAT| YRUSFIAT HedTehed b o AT Aofadr #
elt a7 a7 3R AR FASTo™T & a1 & Aede
Tool GaTd IAT IT| HAGT HOTOIT ToleTehr
FHSTULHT T <M ¥eo pm A 3HAUH ¢, 3¢ @t
T ASTodl & Y AT 7| AT Tl de
IR U 9T, gdd AT H R AT AT ¢ ATCT
AT @1 7| Al Get # @ e Fel & Al
ST ! hCG 300 IU/Kg T &3 & G o9
T R TP de & AT HASN H LHRHa
70pg/Kg & &I & s oA 37| AR ASTerdm
I TH G ST 14T G A1 I11| gS olome
Sl & 3¢ °¢ a1 LHRHa & S o910 a0 {e
# 3goee g3 3R 90T 3Y-3MTAFT ygfy T &
AT STATIA o 96-8¢ T 916 THead YRFH §3TT|
FhHee & R °E A6 IAAPR ord] HaYe bl
# gorfaga dard @EAFERIuRAT vagfoTen)
0ell. /oo ol aTel I 3R ¥¢ EeE dre AR,
sifpalad Cllemfeford MR er U o
7| S a¥ e U=l &l Fel Yoooo FTal &P
Scutee fepam |
R fric o Ui @ & 3 wd ot
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CIBA

Je Frufaat 3t A-scele & Shaa =@ & FAfd - urE suafcu wa st elfaa

7

R - dq RuREl & siadta A-sAeoe quT B ITEATT

e Rufat & A-FAcele & 6 TS AUT AT ek DB FAIY MSHTIHR-HET F HJHUTA T T TR
aren v &1 38 fow, U dafous iReivr & 3iadia ufel ad a3 & ORd uoiad v B1# & urford &g
geEcid  / U fham ATl ST & s, 2017 F GRI PR fhT 7T uig IR Uofdd TiaTor % e
3R @At @1 scutes forar I | ATeT FSferr e AR B S 990 pm A AF §, 378 JAR afeata
TATAT T g AT AT TG FHT -2 HeT T ¢l A 0] uRuFdS TAT ISIcHod H FAT
FARa o & waara g5 Rgfter fram mar-wo% &1 &1 RT3t &1 3T by0-870 um &St fomar Tl
3TIeT Tollegel T 3TATT A9e-300 Um

ol fopam | 3t ot Terdrerer dfehar

& WY AT T, HIDIG TAIMceD

A, Har AT I AP

TANTcHAD T, Hiam Aol W

37TABdH g0000-¢4000 AT & T U

amar Jfashfaar ¢ dph d& wd &

M| YT TUT W $-20% AvFAT

313 3@ fow v | Hafda odigon F

UTH STat 1000,30000, 24000, 12000 T

goooo ¥| 3fepas ifashiaar uer

T WY dph ah UE gl ae

U O FHied 3T o1 3T 2.¢ A

g1| =l 3R Earely Ge d1g Hor

TS HALM: Q.Y . aur .99

sl @ 7 scufed omar @

RIS TEUT ASTOIT & ScUTed

P U WA oG T TR @

S|

J-FAeolc b TPed A UH Gl F ATY FSHTHR-HET & FA52wF 31 &
&. T, A T, v AR qur A gl Al
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CIBA

e Feufadl & 3fadla FUies Fhe & aedor AR a§3T &1 aRuFadr T

drerre 3mutia gonfordt 3 ¥uies €he & 5 FCid Pl URSHIOT AT IRAT| AT HUGT H gD ASTordl &l
auR Fr aRueradr dersai Hr Aflw d W ARE @ 751 e @ Jdax A & SR Qe fofait &
gRued ASFOIT Pl SWT I1AT & T ATE & eI ATAhdH AT a ASTATT (28%) TAT TUT HIET HATE &
a1 31TABAT 33% v mesarwaferdt (24 =1 s A stz & GE@T IR-T| S AR Sems & g gdiarofi™
UTEe ST STeid STauTdl d2T STol T dTaaTe &1 AfAhdd FAX HaA: 3¢ UdEr TAT 30 F. 37T IAT| A ATS
& GNTT o &1 HTRASAH FaTS 2.9 T Gof DI T | YeAP Ao HSTUHAT & AqACH FHAT DT Tebiad ohaT IAT
AR Rreraiioiwe damfiat & faw sz frar mar Saw faffea arel 3 oRueaar Hr R_ffe saeam &
| 7S @ AdR HATE o ERIT Thel ThHeol UTH §37T AR Seercer [Adwa fderd (25.9%) TAT =T (70 %) 3red
e A UTE §31| 50 a9 Pl 21,639 Ul T ScUTe fenam arm|

Riear i AAFead eifcad & ggecie o faam

deeaqueg T, HINGIHA oo, Afferarg & ATIRT & gfdenfiar @@= T & TfAd Asireey
37T P 00 I TXUT ASTAAT ! UoTeTeh THTT Teh SiTel & =¥ eTU131 3 TRE@TE foham =7 | a9
39 & SR ATl o diam gRT [Aaiad 3eR & a1 17| ASfe™l & 60- 70 AT, AT dd UTeld
TR ITAT TAT 220 ASTAAT Y TTA TATH W TAATARS AT I1AT JAT &g, IR T Ul TN &
forw 20101 STt & TSR # Fardia fomam aram| Fareea wa aRuaradT & Hedihe o ATae aiX oY duferar
R I/ fRHeR 2017 & 31iter 2018 & gRIA AET R FAGTAAT Pl W IT| FAATT SAdl & Fahrd
TRETOT & I §37 & o e Fofoar 33 & faer A fafay seensit # € 3R ge 39 TR &
31T ST Ut & ¥
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AAsiFeerd Ioffead # UHI] FHIAGIIAT BT TFATHAT Felaelad ATSHIEHIUT

AaeFeay eifeaq f TuATeaifora faduane

Ifuae e e
AfTd Fogs aregdm (M) 20 10
Tud 378 (x109/ml) 775 3.95
FUATSSI T For TEAT 18.75 14.25
Afefafe (%) 80 15
AfFT TeEs JrEATArfafe (mOsmol L -1) 363 13
ABIA (mML -1)25.450.85 25.45 0.85
qrerfRrd (mML -1) 046 0.93
droa 7.7 0.1
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CIBA

q&A Aara YT AR F FAST & AT § ASFAGIS HIUGIS BT qreded

HEIAR 1A { gUH fhU T ATSFAUIAS HIUIUTS & UTeld o G&H AdTel Tad WHR & HIATSI b 3UAT &
Reo &l db WaAel # e AT e arar| fFa gay @ 7 #Reaa dear # Hraurs & A3t &
ScUle & HTER & §U F FoH Adrel & Halddr FAS STelel o T 3eqd fohar 1| gea darer &t
30000-35000/ f&.. & aT & HER & ¥ # fGar 71| fas I W 3eR & ®u # Gu v gaa1 dara &
HYR W ATl FHfed Humis ATl 7-16 Gt 7 aRuere @ 77T &1 oIdor ATRSULAT 5-40 UTAIET & frer 2
ATCAIT T AT (AT3TTel 1- VI) 73.2-265.3 Mm S0f 3 U 9137| HAuisse (PIudisie I-V) 272.5-668.7
Mm P Fo 3 W@T ITAT| PSS VI (TIEH) 670-1012.5 Mm PT Aol 3 T a13m| 3T 33Rar 20 (12-45 6
Foft ) gt foRam 17| HIUTIS T e TTelT Soo TlieX & Eopi A foham 31T 3R Faar Aarel, da F THR qaT
Tl Y HH B TSI DI 3R & & 3 &A1 7| FeiraRITCHE vadl vd Jrsdkps&ad vad), aeaid
THY U dedlFaRIead THUY, Irde Bl HE Td dehl & TAR & FAIST & 3uA9T § ¢¥ &t # sTada
gdcd 1500 - 4500/ 918 fomm a1

HSFAIUIIS PIUUIEH 3Hd Sifad T@F SNg & 3R TF e AsFauigs Haurs & camas G949
¥ ugfaw fRefia & 78| gea  Aara, aaa & qE AT JH & AR & AT S 3uAT F oy
et # 3Taad gdcd g1 AT

I A Az FIUTEEE JIEH AT
AISFAIUIGS PIUUE 6 S g

drafar fifaad sfEea & Sfad 3R & §9 d Wied ha Asar a7
AZFATTITS HIUUIS T HHATTATIN BT HedTdhed

Y. SReh &I FTaioR HIEAT H HER & F H HIST sha ANSAT, HIUUIS JAT HETHAT ASTA A AT v Th
T fRAT I1T| SATaTaR 20T AS Tt l Ufd 0 ol ed & oo Y g A T fopam I/=ar 9247 3MER & §U
3 BISTeT Sha SNST, HIUUTS TAT TEFAT ATSTTT B ¢ i g7 ¥ o & aF ar feam a3 3R ¢y At aw &faw
AR TR arel el I | TERRT ATST (92%) Bl 3R & &4 3 U arw uree ot F sTua? sifashedr gof
1 975 3R THF d1E BT TATT HIOUTS ATSTH (82%) TUT ST shd SNSAT (72%) BT TET &1 T SIThaT FgHT
& PROT HIETHAT AT & AT SUTR B i1 # HIUUIS ASTA (73-350 pm) BT 3MER F &7 F foram 5
FhdT ¢ Tored! Joidlcad & 8 Fqgae T &1 ARAper Hras deasr AR # dada & fow dae wh
fAforaa & SaASSAT 1 3TANT fhaT 1T & AR AW HFuAN & A1 1 3 Ut arat P i ared
# 3cfFran A3t & faeheu & ®U F 3UANT haT S Feperr &1 UY. SF¥ehd & wraia” 3raeAT & gEy aROT &
ST 3MEFFAT ASTT & TUTT W FASRRTA FSTT Pr qUTA: AT HiTAD FT & TS XA v HSAR Hieh
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CIBA

). $feepa PY FdiaR 3HaEAT H HER & T H PIaid ha FNAT, PGS AT HEFHAT AT B F T & Th
T FRAT IT| SATaTeR 20T AS ot U 0 ofiey e & oo il aX A UL TohaT I3 TAT 3MeR & &7
WIS Shd SNSAT, HIUTTS TAT IMERFAT ATBTH &t 9 I &3 & A 3 ar ar feam amm 3R ¢ oAt aw s ak
TR OISt deelT I17| SMETRAT ATSTTH (92%) Y 3MTeR & & I U 70 giee el # Iwaar rfashiadr gof & 18
3R 5T® d1E T TATT PGS ATSTTH (82%) TAT BISTH Sha NSAT (72%) T T&T &1 AT SAThIT FHT & HROT
MEHTT AT & AU SUAR A JolalT H PIITUIE ASCA (73-350 pm) B R & FG A foram 1 FehaT &
ST gordicad & & Fqaae Al 1 fAHier Hras Fast sardr 3 Fadd & forw Fae wa Hfoaa & o
SISAT &1 3UAT fRAT AT & R AW HguAntt | ST ¥ 59 Iguden ardt @ sfion aree # 3méfn
AfsfCa & e & w0 3 suANT FAT S T &1 0. SRHH & aatR HTEAT & GAY AT & GNI ITEfHam
AT & T W FsRNA Folfad @ quid: A1 36 T & AT X o IR Hrd F wopid
FASIERTA & TR F Th G AT 77| 3MeR & AN TSl & 3uAeT T 59 Uil dT <19k qrefed
frar 7 AR T ‘et AP Ud FellkeaT THUT (Yooo-3Y00,/ FEX) &l b &l deh MR & ¥ H ¢ W 30

120 A mPL2 PL9 mPL16
100
80 -+

60 -

Survival (%)

40 4

20 4

A(50%)+E(50%) A(75%)+E(25%) A(25%)+E(75%) E(100%) A(100%)
Treatments

Rffea gerR & Sifaa 3merR & G @, sfswa & afashfaar

25 1

20 -
~
=]
E 15 - I
N’
L
£ I I
)
= 10 - e

5 -

0

A(50%)+ E(50%)  A(75%)+E(25%)  A(25%)+E(75%) E(100%) A(100%)

Treatments

faffea yeR & Shfad 3R & ORa @1 $ew de amat &1 gfy Avuea
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CIBA

qiyor 3R 3meR gt

Serslid UTerel 3 31TeR 3 3Hb Jdue $Hr FET ATt AT FAAT Tll el &, ST HFE ScUTGA Pl Fel Tt
&1 40 T 60 ufderd & = giclt ¥ 3R T5 forare & arHUGAr &1 AUROT et AT HET HRb o &1 HRA BT
STeold 3MER &7 31cafld Shad &, TSEe adadl T F 99T 2 AT AT e IMER &1 Scurea fpar
ST & 3R SH8 IE 37087 S § 6 TE I el FHY F IONR F9 ¥ g 0| T 3R F fow
gl deufaal o gamdt fAeRaT govem oot ol ® 3R 38 SRoT fFwrrcdt &3 W qurear aret @St &1 seure
e & fow TRl oY gara ae Sirar ¥1 g1 aRTEATAE &t ware & T@a gu drdm 1 GoT IHYT Uipfch
3MERT 37 W AR adt §U fhwrIc eX arel s, Taeslt Fadl 3mer diaifarh, shfad 3meR, 3Mer gdue
S AR WX S WY AR Reduret & S eld ¥, W ad &ar gl

STelSiid TERT & 3UAT & T JU MR gcht T HedTdhd

HIER T, 3eR &6 JOTEdm IR Hed o1 FAUR0T A darel Farels gd &1 gehi 6 aRadaeiier Hadr o
I # YW AT 3MER arEdhe & gepl & HafAd [Aded T@a & IER A TR Hrad gafg el sra
T P IR rfcgaeyr ¥, Fifs el Stelslid 3MeRt & 3uAT & fow Jaet R ator scure 3k
TUTAT 0T 3cUTe 3UY & W1 3ER ahe 3 31cafis T gcht & AR e & &1 &, o
32T WRT STt il & forw PRIy 3meR 3ueeyr T §

3T YEEROT & T gearRatad AU A Facl IER gTH N Hedidwe
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CIBA

TeATHT ST & 3R A AT dAid & [adey & §T d Trad T Teed

AT TefeeT (RN TTae &1 IMoT 3cUTg &, T 60.0% WA P AT @t & 3R g@er AR i W
Fged & &0 H frar = § AR sfion 3mer & sud diwer @9 Hqem o @ien T §| A tRig &
MrsfolT & TUE &iar & fob I8 asfia (2.65%) 3R ATAAERA & a7 &1 ST 3Rt & <aus ¥ &
3O T ST dTel g & Y@ W Al & & & Tl el & TATATe & YT &l 3 B
fore 3RSl o1 3T R g o Tt o1 MR gdieTor foram sram| Siom 3meR & (0/0) 3MUR W 3= N
| 1 T Feeldd U 10,15,20,25 3R 30% WX RS Y ATHT 2T arar| 1 GRomaAT 3 Ie airar & i
JeeATHT HER H 0% Jh IRoI & TATA T A ST AT ST ToheT B

UieliepoaR 3MER # 3= HAT are ucal & fAheu & &7 & Ty &1 3uAT

Ao Awrerd, foram afdan, var. a3, wherhord 3w, faeey fern 3R dfagw A Hr genfaat o
1:1:1:1:3:1 & FUTd H FATSTA & BN oI HH B & 38T W Ulelleho herafiel & ¥ W ESivd
& TN T GHTTAT BT ACITTT I & [T Th SASR FATeT FRT 31071 50 99T & Ig AT &IaT & b 25%
frersfier & Revew & Rveu & w0 3 ASTw & 3UANT R W AT A ol H A ofg 3R
THHIIR F P fReaaar (P>0.05) A& Ur$ S| 51 50 3R 100% Fperefar & T W 86ty & 30T &
IEATH I Fecaqol §U & (P<0.01) HHA &1 1S 3R AAY &Y Jofell # THHIR ST’ IRl =07 | 3c: I§
sy fAepTer ST HevaTt & b Seures fasurae ot yatad foeu faar 25 % feerefier & T W Sdisitd, 30%
ST & Goll 3R 11.25 % FIHT T Gell I Ulellehou TR & FU H ST fHAT ST Hehel B

50 -+
45 -
40 -
H Control
35 -
= FMR25%
30 -
FMR50%
25 -
FMR100%
20 -
15 -+
10 -+
o - ..
Total Biomass gain (g) FCR

TRATE Ui 3R TR W Rereie & Reeu & wu F Sty & suAer & g

AT The o fifdaw sfewa & forw 3meR Tued & U # fpPaq

Hihe AIET drerT Hel

AT Hrel 7 3T QM 32T (10%) AR Twor R FRa S Te@rsaree, & dk wefer i Alsg
BIeY & ROT ST Y Gureh 3 T AT (IIRTHTH) & FAIAA BT FR dgcd &1 WA (2.5%) T S HawqT
fopvaar, B aitor Seurel # diufOre aquremr $r gfg auT arvoT faTdT Gedt Pt B T S8 FHE a4 & AR
3 fIF Ta e TTH 3UEY AT &l did T dob TR Teerd A%IR & A1 IRTHTA & fhvad
forar | fpvaa & somraEaree, Sfaw 3R wsfed vfis saer: 3.13, 8.89, 27.4 @ gEa 1.28, 5.09 3R

80



CIBA

qyEr Aol 7 3T QM HA (10%) AR Gwor A SR R Teprasaree, A 3R wsfer g Alseg
Y & hIROT ST T GRIeh & TIAT HeT (IIRTHTS) & IAIAA BT TR aged & WA (2.5%) ¥ 3 31w
fopvaar, B it Seurel # diufOre aquremr $r gfg auT arveT AT gt P B T S8 FHE a4 & AR
3P IR TT TIE AT 3TAY AT &1 AT AT I TeRMeerd ATSIR & 1Y JRTATH & fhvaa
foram o | frvaer & TeraEaTle, efw 3R wisfes ufis waer: 3.13, 8.89, 27.4 & gEaw 1.28, 5.09 3R

fifagw EfRew # gfg 3k Qive aca suAifar W fFfPaa RTava & R & gHa

RSM FRSM  RSM FRSM  RSM FRSM  RSM FRSM

SGR 0.43° 9.49° 0.41% 0379 939  9]4< 939%%c 9099 2.06%
DGC 1.43¢90 1.46° 1.47° 138%<  140% 1069 135%kc  q)6d 1.00¢
sfashfar o1 o1 o1 o1 80 86.67 86.67 86.67 oLl

(%)

Uiclidhedy 3MER & FUcdh & §U H FEI AS & o arsst

JTER AT Bl HHA B & 33T H Ulehehed IR H hele & ¥ ) fher Rersr & suaer &
HHTIATIHT BT IHCITA A ¥ Teb FASR YT fohar arm| ufed Yueiiche 3 A Awbrerd (2), forsm arfdan
(2), TS TS (2), TheIhary 3919 (2), fAeed o (6) dar fifaza Al (2) i d&oT FASTo! 1 Jara
R €oo ST @R T ¥ X Hhar F oo [ 977 confess St F FUET X fRaX araet &Y cgaen Hr 73|
H AT ¥ I TUE BT © 50% el & fAeheu & & 3 fher et 3udler i WX AT & /1Y Jelel
F arerd wifd 3R THERR 3 B Mewtar (P>0.05) FE Ut IS |

Star Rperefiel & 100% Taehed & & 3 QT fAersT Y 3UANT ey W A=A Uifd e (P<0.01) B 718 3R
WA & ol H THHNIR IHcARAp Gt §5 | 3Hd: Tg [ohy Abre S Hevell & & scureer & fsurea &
gafaa fpu far afelieheer 3meR 3 50% Rhereier & T W @ Aol & et ursst @, 20% FITHE!
6 @ell 31X 5% TTT A @il & ATy FiFATd T 51 Thar B

90 -~
80 -
70 -

60 -

50 - m Control

] 0,
20 FMR50%

= FMR100%
30 -

20 -

10 -

0 -

Total Biomass gain (g) FCR
perfier & ey & ®U A Ry Res U3k & 3UANT & IEHE 3R THHNR W gHa
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CIBA

T JAT AT 3uer & forw sgugs feer
{ IANE 3R THEHHR W gHT

ufffhe cEse o1 Big, fifaaw aeada i 3R TaeEl & feeefe &
frepeu & ®U # fRfOad gewl @1 Gluities g

AR qd 3ead # fRfPaq aeept & 3uder & gara qur GiFaferd aa & ATASdH AT B 3HelaT-3el9
3Ty fopar aram| aRoTEH! # I TUE g3 foh TERAeerd A3IR # fhOad gt S @i afier, farhelt
& Woll, TLHT Hel, GISTAET D Well BT SUANT hAM: 15 (38D IFARE  AHET GUD H 20% 31TUF), 10, 7.5
qAT 5% e FHAT ST Fehell &1 3MeR A AFAfAT A i WaAr 3R Yo ard urae Afeh & YR ) i
fepTOeT Treehl S FIThell &1 Woll, BXET Hler 31X FISTAET DT Toll Bl HAA: 6.3:4.8:2.5 P HAolel A AT
fopar omar 3R IR fRfPad geat afa drrda Hie, gErne H @elt, axar M AR greraEr i @l B
13.7:6.3:4.8:2.5 % 31qurd # TATAT fopam arm| et FAST! arer T80T a1 3uiar 0, 30, 40, 50 3R 60% TR T
perefier & ey & ®U H TUT IR FAISTAT aTel TRAOT &1 3T 0,50, 60,70, 80 3R 90% T e WX TheradTer
& T W fpar mam| faww aeadag # wo &A1 & gfig alieTor 3 39 gt &1 Fediod fhar 71| di
fepfOac Trcent T HATSIAT 30-40% Teh ThRrafiel & FATH UL SUANIT el AT IR TR0 Tceh! &1 HATSTA 70%
deh TRraTer & FATT W YT it 19 UTT 7q|
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CIBA

Fofigpa Reela & RAdey & w0 # FPaq gedl F dOiea aor & suaer & fifagw =g &
frsurest 3R Qwor 3T W gHE

SGR pleld safsfafar (%) FCR PER APU
AT 2.98° 1.37¢ 9333 1.82¢ 1.38° 29.86°°
50% 2.97° 137° 9333 1.78° 1.46° 93.78°
60% 2.96° 135° 9556 1.86°¢ 1.37° 29.26°°
70% 2.93° 132° 9333 1.88°¢ 1.36° 9137°
80% 2.02° 118" 9556 217° 1.91° 19.45¢
90% 1.75¢ 1.00°¢ 9556 2.65° 0.98° 15.64¢

faftrea srfferal (ur fBpce) &) Qe #R gt BiaH FAecaqul U ¥ e ¥

freafeer (Fard Iar) 3pefoasit & gfg vd Fareeg & dicarfed aa
arer 3TeR UfEfed & §U & WA WIUdAR

AT dR W 3Ty FHE TIUTAR SCUATD SCECTSAH 3 WIS & AT (CP-19.04% ), Feaiedl (0d
(CP-8.49%) 3R Zo1dl oleFga (CP-5.25%) &I Joiell & 31 urly I=fY| §. SeEcTzAed A Heraehoried
o7 & S 91 UfeRIUs &TA7aT & del & Ferad ¢l fFewiper eferarsi & gig 3R Ty w aagg
TIUAAR & YT & THTE T HCTAA el & fow w4 & &1 e 3meriar qQaTor foham 91| 317 3eRT 6
JoAT H 4% TP FFATAT Bl W doc THHIAR (1.3) Gof DY TS| 3MER H AL TIUAAR BT FfArd Tere
W AFACAHAT TR T TAT | HIGT WIUAGR drel 3HBR el 1§ ded W fHopihar #
ARSI arfafafdr & @rhr (P < 0.05) F@ry g$| aRomH! # 75 gora rerar & 6 o o
3ITFOIT3AT &1 T UFRIT &TAT &l Telet & forw T & §9 3 FHLT TUAAR (3. SIT3AH) BT STAT
R ST ThaTT B

Myleoperoxidase activity Chanos chanos fed seaweed

0.6 -
wtp==TO (0%)
0.5 - —=T1 (2%)
£ 04 - T2 (4%)
o
< 03 - e=fii=T3 (6%)
©
(a)
S 0.2 -
0.1 -
0 T T 1

DO D25 D45
FAG TOAIR UG 9| 9ard d Aeausiedss afafafa
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CIBA

Ceruloplasmin activity of Chanos chanos fed seaweed

0.35 -
M 1 dpi
0.3 H 7dpi
£ 0.25
=
2 0.2
wn
® 0.15
a
o

0.1
0.05

TO (0%) T1 (2%) T2 (4%) T3 (6%)

HAE WIUTIR N T| I # aFacerdiae afafaf

faftes & W Gl Euqar & q@Rer @ fFrewfeer o1 IR-fafée afavan uea

e grT faefia © T T fparal & arerar # fAwgor
egaEd ITERI

qot fpu arw fawautt & s@er # 3R fAwu0T 1 Az & A A NTATHARSTS & FEAT A TATpeld, Plol A
TeTAICAT T [ARGOT FohaT a1T| ST S Siehel e Teh Ths o JTelld 3 Ul ToAT8T & ST £,00,000 TIEE
ol HIdd T T 3R 3% dar F r-REAt & 3gEr dyot uree @iy F ek aeaeEted 3mER
TRl a1T| R ot & UTereT 37afe 3 Siial or i 7R Y. 3 I TUT Sculee $9o .M. urg g3l

T & FpATT & dreg & deadatad & AU 1 fawger
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CIBA
HaETad - T8 3R

g ureled # 60 ga9d FAecaqol w2 ¢ e 3ugsh 3MeR i Sueeydr i@ dcd & 3R 388 dard
TTelel T HheTclT &l fUROT glar &1 gt Jifdarddr W faar & gu dier & fay Jel 3eR IR AT 38
Hraratad AU & 915 AT AT UgHdicers & U HARATTCAR 3 FAT31 & 3UAT 8 frare & drernd
H 38 3MMeR &l fATUUT fohar I FIUI3T H 9 8 L UTH HTBR BT FIHI 3,000 HATH JHIfoIhIT HIEIT B
TE 3R Qe AT A AN Hada v aram| Aqut FRA T & GRIT HearaTtard J8 ER & i Hraafeaat
# e arar| urele 31afd & 37d & Yo A o0 IT. dd AT ARINE AR & ATYU 95% rfashfaar urs a1$ | 3mr &
TIYoT eI dwuT ASTorT B -3T3¢ dTeld H TATATTRA fohaT I1T|

arerg & TUTE RisRT & daraced a8 &1 3A S §U HaE H1 a9 gada
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CIBA
ey - AWIHTSE

HRT # HarE uTeid & fAFdR # ST §U § IR fhwrach
HeTH 31MeR & AT Teh 3y HJuoled Ha) & fAAudiy
W g & TUSHT Ureie & Haricerd & ois & =16

q a1 A Teh fRHradT Taarh 3mer fawfad fea

3 FYAT AEIUTeTh &Fr AR ¥ Sfaa

&1 fAffeeT raxansit & IR &

1Y A-Eal U ureld #Alse 7 38 38R

&1 AT fehar I=T| Ol H UR-4R ger

arel 42-48% WéIT AR 13% Tz g aar

¢o ¥ Re & Ufd fh.aM. & grel 31MeR &r

fafior fohar oAl 3ust i@ & R

3Tt AR A 29 .9 /8 ey

T IRT| IN-3T3¢ TIOT H FT0T AS Tl

& HTE I UTeleT 37afd & Qoo IT. J 2.9

R, & RuuE AT AR f A TS

el X (VHHIAR) 1.85:1 UH Sl

e 3R ggvd T & ded

HerIdh Sl & &0 7 rerefary e

Rper (Ramera Staw) @ d@ardla foam arm

arfes TSR & STl A% & G| I FASfodm

e AdTel TUT o §U IER Wil &1 $aH 30

foh. 211, Xfae her s AR araiiarra urg g3l
gl WR STl & I & faehey & ®7 & Feeeh
T H FIAIE HER & ST § &HA Hard Ureled
SITERIT &l fomam|

MIT3C UTold A HEracead & Rl arel Uele
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CIBA

Raadaféar Sesiia area gomell (IRTTH) # ddpsi & forw AT-3M3¢ IR ThEacad

HAAITSST, HOUT T, Y UG H dhehat o ot AT T & Ia15 973 Yol IMeR & g4 38R IRTTH
goTell 3 foRam arm| QMR HR 00 T dTel Pl 4¥ HIAS Dheha] THISAT BT P DRI (R Pretd x ¥
gfehat) & Tadia fear ar=| depst #r v.s A tole are 3MER TREar Rerar I fSHe 36% dean
WA 3R 6.5% A TR AT| ¥ TATE & 3 A 22% hehst 3 ATSTeCIT W AT TAT 93 % Hhehs SNTAT T B

$ras Hebs! & UTeld o IRCTH UG AR FRAYT &l Shsl & UTAd v THISATCAH P SUANT FoRaT 72T

Tt his daracad & 3TN § oRa gu Rt # uifed dara #osfoal & giy

T - TSR Al # ured & AwU0T ¥ 42-48% NE 3R 13% sy va urel 3 ol arfa @ gaa
arel ST THTAY HTER ST GIAUT Y SUANIT fohdT I10T| TRAgeR H Ualfeer e & d1g 30d T dd ! fAema
& fow Jagg safthercer &1 suier forar Im| EIATH IR W A& SR 7 FAceg =t (2 .30, 3BR) &
HIEIT Y UTeled URFH [ohaT a1 STEl w3-6o Al 3 37a7ferept MR (L-¢ .. PR deh UTele fohaT I,
AT I3t &1 W-M1-3T3¢ TUSRT H FATATROT fehaT I1T, 37T Qo-2o0 IT. ITATY & TXVT HS AT el
T-3m3¢ FUSRT & Foda X 3T Uil aa urere foham 91T | J8, W-a3mse AR -3¢ 3aeansit # waer:
10-8%, 6-4% TTUT 4-2% ARIND HR & AR & F & IR SUYeh Uele HThR BT FAISIT YCeh BN fear ar|
gfg &1 X Frarg HIfder T U ITehst H AT A
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CIBA

ABW (g)

30 60 75 90 105 141 203 218 238 258 287 315 360 372
DAY OF CULTURE

YUl A-3m3¢ 3afy & SR gFag 3mer d Vot # aita deara & gig

0=

UIYUT HTARTBATIHT T Rl
Hearg et 3ER # N i sraFsar

TR e & omdl & forw e & faffiea Tarb 0,0.25,0.5,0.75,1.0 327 1.25% 3 fHemaR 3MER R o
IAT| HYOT MR A AfATE 3R arsafafiftes ar Rageed Seeha aree gomel (3mued) & iddd
Tord Eat (Ffa Re & o1er) A ufad & wo wmat #r &X & 3itae w0 F v e et (3ied aRiRe AR
0.497 I1.) TULT R & FATEl e fetaldhe uTel foram aram| wfafea ok & 3itaa gfe, 9k gfig @ ufaea 3k
A9 g &3 0.5% Ry 3MMeR & T are & 31 3R THAINR g P uram 7147| SR 3eT-37609T
TR R g arw Heara & sfashiaar # &1 Feadar a8 o 781 59 93T & I TE § &5 deara amar &

ITER # 0.5% N Q0T 3] dH o

120

100

H Control

M Taurine-0.25%

M Taurine-0. 5%

M Taurine-0.75%

M Taurine-1.00%

M Taurine-1.25%
0

ADG (mg/d) Survival%

8

o

6

o

4

o

2

o

yfafea itwa R 3 gfg 3R dame amat & sfashfaar w S seyer &1 usma
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CIBA

feear ol # Afdarsa ik asde ragwar

Tafy N T TIH AT AR ATl U ATAT ST &, Afehed AN & foIT Tg S fAAW a1 781 & 3R 7%
haer A TRIE & TR | STerehd ganfadt & fow iffie 3mer Hr I & Al 3k o ar
ARy et ofds €1 Rear aer & fore a1 alal Aecayet 3efiar vfis & F &t 3gge 9o & foaw I8
37eTG AT ITAT| el Y GRIeRT 3 QMfdrel eMsfe 3R AfYAATS & hevag T A Tg TUE g3 & 1o feean
OIT TR H 3.54% o3 3R 1.64% ATAAARS FfFATed i W RS #R 7 Sfas 3aa gig 31w
(P<0.01) Ty IrfY| feam 3MER & 3.54% i TfFATTd R W THHINR &H (P<0.05) 3R TE3R wa
TSR 377D (P<0.05) &F 5| ReedT IMER H 1.64% Hferivmes AIFATHT el R wwsfiome et wga & (P>0.05) Gof
g8 Uit & aRomEt & IE TUE g3 o feewn W & forw arsfie 3R Afiarsa 6 sieqelda smavgedr
Y HTENT Tt P 3.54% 31 1.64%% |

120.00 ~ b

100.00 - mL1-2.54%
mL2-3.04 %
80.00 - a
mL3-3.54 %
60.00 - W L4-4.04 %
40.00 -
20.00 -
0.00 -

WG% ADG (mg)

e A aEfia & Afed T ) Rear o & gig

forewfper, It T & dmar & e gig va sfashfaar & fow srggeas smedy fRefaa-d@

-8 feer arder s # v FAgcayol aive ¢ 3R e amal Refda-dr & wa & ufa seafes
AN ¥ fAeniher, T8 TdrE & omal & gig I e tEplde TS (TU0) TR & JHE & Siia
W & o yy o o1 3rcgga forar mam ufa fF.am. 3meR & goa weanids tiis & faffea T’ s
AT (3gaarid) (0), T1 (250),T2 (500), T3 (1000) TAT T4 (2000) .71, TEenifdes Ty (TT) & A1Y Ui
JTEAI-ATSEISATd 3R AEA-TAsifed (3o a1, gfad fF.am. aar e . fafds ufa .o, ) yaecas Jaa
313 AR &1 TS| HYUT U F AT oo Bse Bl U gV el =TOl 3 fHenfther ardl (vdisesy 2.e¥
f.am.) @ Fadia (ufa & &t ard) forar o) aRomet & @ gt 6 e gig ik sfashfaar & sgar
Rrerfda-ar a1 ewieer B 250-500 .91, /Re.am. T8 A1l gEd 3R SWIE 1000-2000 .3, /6.3,
fAreamfner amat 3MeR & e Tl gy fAvurea ik sifashfaar g 7181 sea s R fadwor & 7%
TuE g3 fo6 A wam o f gfg & v smery fRerfda-adr fr smavgedr #r oA 183-204 L.
wrhifde R ufa e &1 ¥ aRome Rewfry, A, g9 & et & for fread wenfds e arer
HTERT & fAATOT 7 Ferr g
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CIBA

A5 y =0.0031x + 1.956
RZ=1
4 - y =-0.0012x + 2.8334
3.5 R?=0.722
3 .
e ~
O 25
(7]

204 mg/kg

0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200

Aehed s AT THoT & 3NYR W TA9 I amdl H ghg F o 3mer ferfda-dr 6 smaadarn

Arenipr (TAF Id) mal & fasures, rfashifaar it Her ofas & e IR
Waw(mwnfa%aqmﬁ i

TE TATE & TANNcHS UAET0T F [Rehther, Iard I & dmar (o.9¢2 a1.) &I gig 3R ifashfaar w aoeh
& dd (F) 3R e (L) uia faffiea 3rgurdi & 9ma &7 Fedice [haT I-7| el TeToT & Aol & oo
P TAE W HidAd & T @A F1(F100/L0), F2 (F75/1L.25), F3 (F50/L50), F4 (F25/L75) 3iR F5 (F0/L100) &7
3UNT fohaT 11| U HYUT ATefend BSge @Y U §U i RO #F 3o faeT @1 3meR udietor fomar aran|
TROTHAT & TE TIE §37T o ASN & ool R AT F50/L50 3R F25/L75 3e[uied 3 27 W fHehither ot 3
gfg favarear 3R ifashfaar ex @@ 31 (P < 0.05) u=it 30T FASeh & oo 3R afada F50/L50 qar
F25/L75 3T # 3ER & & W . 900 o gfg fAvarea 3k Arael stavas # safis gur (P«
0.05) &I, Stafes F25/L75 Q¥a fAewither e  3cafle favuea goiar| wewifofis gameed, PL &
THTAT § D §U HTERIT n - 3 HUFA HbhgalT @ s15¢ el Uiz o1 FATsid gaTiad g31m| fFehither &1 gig
3R AHTASNTIAT FPRIcHS T I IMERIT PLIADGAT & Fafad 2|

] flinF) cofreF3 el aF5

Oth 15th Day 30th Day 45th Day

faffes 3gural F Ao & dd WR d9 AR § g fewtea amat # g
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CIBA

A, ferar o & fafs maaear &1 g

T, fera (ABW 1.05 9IT.) Y eI e TaIABhdT & Hedihed el & folT w2 &t o1 e gt fear
IRT| TH. IFRAT QYT Y 25% WENT & AT AT b Urd faffeel TR (3%, 6%, 9%, 12% 3R 15%) & Ui Ui
HTeR e arar| et &l 100+, FRP & & Ui 30aRT 3R e gerrgiaat & a1y gede &b 3 ¢o Ta. jferar
it T T@d §U AT I g Ora I R 25% WE & @Y €% ERIT e 3fheldd Tl R F he &
fafee T3l @ SR |@vaar 3 B8 Peadr ¢ & 718

IR # Rffea & & $e & AT . et @1 fAsee

ATTH = T T2 T3 T4
3ifae ik R (am.) 2.09+0.03 3.64+0.05b 2.47+0.01 2.34+0.01 2.18+0.30
THAINR 2.76£0.04 114+£0.03 1.86x£0.19 1.63+0.08 2.52+0.16
3rfashfaar (%) 70.00+00 93.33+3.33 83.33+3.33 80.00+t00b  66.67£3.33
tﬁgm 1.43+0.02 3.50+0.09 2.18+0.25 2.40z0.11 1.58+0.10

arAed, (EE-3%), T1 (EE-6%), T2, (EE-9%), T3, (EE-12%), T4, (EE-15%)

HIRH # A TIONIAT grel WRT ST drerd d 9T & faffea X & 999 @ @, g
1 gig Td 3cUe BT FEIIA

q. gy # AR TR (25%, 30% Td 35%) & WEAGH S 3R & fAsUIGe & Hedih Hal & fow
FIHEIY IFHUTT deg A dTena GUeToT foRar aram| i arerel # ¢ /a9 MeX Y & F Son H FIEd
fopar arar 3R Ry feal ao uree & a$ | aRome J IE S ATAT o He TaviIdr arel WRT ST dTeld & UTeleT
& Ry &l & a1g 3031 35% UIE 6 G &t WX Y. TeATaAT T AR 23.02AT 22.22 901, G fhaT IATI 25%
WES arct smensoradaweacm SN 3 gig, Scded AR THHAINR GHTTAT §37| TROTE & TE TIE §31T foh et
Ui darel WRT STl dTelTe 6T Tele Jotrell # U1, dead1ad & e 30% N gads &

b b
2.5 - b
2 .
m P25
1.5 -
m P30
1 4 m P35
0.5 -
O .

FCR Productivity (tons/ha)

HH JTIUNIAT dTd WRT Tl dTATd &Y Urel UotTell & . geaa @I & 3culead W N & Affea T’i &1
THTT
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CIBA

MR U9 & fddeu
AP RPeT UTeld & MR & Hifd aRada & forv aRuey arer &1 suaer

oRutey 3T Sear JoTel 3 g Urm a7 o6 3% ACTH F 36T UIhfad HER SUey HIAT ST Thdl
T 3R 1Y & IE GaYga yuTTel H JATId TRl el o &7 3 ¢ PRI HId) &1 fAoh T Th ATRERT
Sl ¥, 31 3MeR FAaRIT ol et il gU 3R aRUTeUl & IRTHE 1 SULNT I §U 3 HSoll Bl UTell i
HhdT | 3T 371eqTA & fow IR fafdees Bifser a1 3rdtd (Po) et RS afed @A, (P75) 75% T &1
(SA) # g ANERIE + 3TRAF WM, (P100) 100% SA F AT IRBRIC + 31fA5 Hifgar 31w (P125)
125% SA # [l uRwraea + 50 a9 #iiex aremal 3 15000/%. & Gdca arell 3nfAw Hifs 7 fFew fher
(G ARNE AR 14.68 AT.) M-3T3¢ HedR Y& AT T=AT| 2¢o AT & ag P125 # 1.17 £ 0.02 S TdA
THHIAR Afed ASET gig (242.29 +5.22 1) FEcAYOT §Y & Falfdad (P<0.05) ATl 38 G&ToT F I g
3 Scureehdl & fou [Aehfther &1 Aldibedy # THHIIR (46% dh) P FA I & forw ARG &
U foRaT ST FhT &

IR faffea yonferal & 3ideia Aeafp AAlheR FT ScUe fovuee, THHENNR 3R 3nfde ey

=F PO P75 P100 P125

3 sihaa adfRe oR (@) 132.24£2.30¢ 214.89%7.75¢ 937.18+4.95° 249.99%599°
srfashfaar (%) 769279 79.1+0.5¢ 83.1+0.9° 86.7+3.4°
Seurgehd! (.. /3.) 1509+79° 2549+77¢ 2844+71° 3146+60°
THHIBR 2.15+0.11° 1.63+0.05° 134:0.03° 117£0.02°

SRS faeRor hY = (0<0.05) §; me&m@wueﬁa P o1 TEd); g BT 3R A
aftwrrea @& (00) 3R 75 (075) W RFRa IRwRed , T & ua’é’r & & 100 (0100)

gar 125 (0125) % &1

JolFUic Ueh TATeR! AGCN &l I ASTori upfa  sucey g 3nuiRa 3meR @rer udg avd! &1 38 W AR
& U &) el & &0 A diyr 3merRa Y aitor seure arer i-his dIR fhar 1 3eR gaus & g &
5 T& AT W G IOTIAT dTell MR 3Ty AT 3R UIWehi &1 e SUANT e & v $exael wah
AecayUl TCH | 3 AT H THA TITS ofdl 38R YuTierdl # ufdfed faffess T2 &3t 31919 3, 4, 5, 6
3R 7% 1 adreTor foRam| SRt A tuy AT A ¥ AT, F AXOT 220 AT, & AT MR AR dah & 1w 3R WoRT
S & 3rafd 3 933 I TP & & V| JTUT Geredic & faw gy 65 g arr =1 e aed gig 3R
o ) ,  UBHIAR & YR W 3MERI P 3T
o 3UAT foRaT IAT| A &b HTBR Bl
o e fev faar sfashfaar 100% urs
TS| ATSHIBIH H A8 Fada & 57
feat & 1.22 am. 3R 84 AT & 2.34
M. & 1080 TXUN P 3cUicd fomar
I, TSieTehT RATH ¥R 22 T ar
Y gur urfie e & Arsharss B
Y W90y Afashiadr o

0.0

o

H
S
=)

0.8

%
=)
FCR

Weight gain (g)

0.6

o
=)

IS
o

=)

o
=)

Ration Sizes

ufafed 37691 37e9T 3MER & d9UT TelEUic & HIX Uiy 3iR ThdEism
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CIBA

TS @ uerdi @ 3ifae diufOres oraer W 3MER @1 uHTE
TR far, ded b i FE s Nivsad W Tada gomelt &1 g

YR S # <AUF T F Ulfeld TRATT N, olcd HelbRi U Heddld JEHT AcET USllid &l 3
scurfea #ofaal 3 diuftie qureadr AR Farg # fReAarsi & A=gard 3R @ey W 70| 39 3eaTa J B
TfdE Wge W HaS YUTTell & UHTd &I T e & ded T Uid et urelel yonfordi SiE drerra
(et afq), areme (FEag doe are 3MeRr UIvd), Gol Sa & fUort (fAenfiar i), go oo a1
(Faag YeiT arel 3MeR Uiitd), Aog uiRRFufada a3 & ea urea @ vhRiga dara #Asfodl & taid
o a1 = = utera gonferat & dra el vfig wivse 3 3R (P<0.05)urm 7| Jafy gat gonfert
# Uelc 3ER WA drell #ASToT # n-3 HET TS T IUTT e IR I Weq TS & 3o A= e &
HROT n-3HET TR 6T AT Y T grf ar=f |

40 -
35 -

S

o 30 -

©

> 25  Wild

< 20 B Pond-Tilapia

©

8 15 m Pond feed

\oo 10 W Cage-Tilapia

5 M Cage-feed

o

= Mangrove pond
S S

& &

N N R DD N> O N

©

%> N ¥ BV A ST S A
OO PN N C\'Oqsf?’ X<

Fatty acids

fafees Hader yonforat & wifora tRe e & H& ol dieme

il 3TER : AS! dAT hadAd ASTAT & gadl & Scurgd H
UF ATY UTh

fear & aeoT Fofo Rrcex st €, 51a dAoforr el Y0 & aAadwt @ Fd & oA §, a9 F 5T & Jellg
HTER &1 YFGHI0T Hd &, ufea Rafier & aeta Reeer Histt ot i wwar gAldr qof ar &1 58 seaga
# eodr & TR0T ABTOET & TN H Holtd 3R FIGE e & HUTd Bl Ak &g Hoid AER (LF) iR
gAdg AR (FF) 37T LF:FF-100:0; LF:FF-75:25; LF:FF-50:50; LF:FF-25:75; LF:FF-0:100 & Taff—=
HUTA! A Teh AR AT Fpar I1m| IE GdieTor 3o Gl de fhar | g2 uer & e 3meR 7 25%
Tl 3MER 3R 75% FIATE 3R &l W ARG HR H i, g & 3R diwes 3u2er e7aAar & el 7 Rear
AT T JgaR fATATE @ 13|
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CIBA

10 -

g - d

8

/ M LF:FF-100:0
6 MW LF:FF-75:25
> M LF:FF-50:50
4 MW LF:FF-25:75
3 W LF:FF-0:100
2

1

0

Ffla 3MeR (LF) 3R gFag 3mer (FF) & RAfdea sguar @ aifta ffear o=t & gig 31t 3mer suair sfadar

wTiaa qad Aarer garniaAr 3R sadr gig dr afa

STefolta UTelel 3 3UANT fFT STl dTel | e Adrel & 37eTdT, T4 Sof 3R SareAal # 3ad 34
3UANT  H TS JaA AaTe GATAAT TS ST & A g U1 S Aoferdl & ol scue iR
tafOes TpoTered & SUANT e DY gl VT ¥ | HeAh erand IR Hade faft & oo o gu ggH
darer T IATT STAATHT THU. (2 TA), AeAFARITCHT THUL, FART THUL, AdGenr TaUT. (HafAH
AU STl /) TUT SR IdTr THUY. (FHST ST &) & gUes A 21| 39 3nsaree! $r gig a1 &t
HegI foram arm 3R I urn 9 6 Sgriafdd 3R ansarasiE vadl. Y godt # - Fekeen TEU. 3R
ar—gngmmw.asmmmmw@mwﬂr.amq@wmzﬁmﬁﬁﬁamq@
CRlIERS

25
€ 20 -
S
7]
on. esmm=s Nannochloropsis sp
§ 15 -
8 e [sochrysis galbana
—
*
2 10 - @ Chlorella sp
3
e
s e Tetraselmis sp
2 5
O T T T T T T T T T T T 1

1 2 3 4 5 6 7 8 9 10 11 12

Number of Days
A Rufadt & sadd gea dara 3nsdee & gig a6
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TATAT &7 F 3msdaIaes ndfeursy AfFaar 1 sma T THEHIor

mW(MWW)ﬁWWﬁQW%ﬁTﬁWW

, Al 3nfe 3 e ®U @ U HA A AHGTID &1 HRA H TUSAT 1 arforfsaes qreled
mmmﬁawmﬁm%lmmmmﬁﬁqw(mmm)aﬁ
FHTTIT T URIT 31T 3R TP SATUD UTeled TRHIRIAT JRAT INATRA H ST 7 38R 3R 3m3esR gt &
forw 3regepford foham | 3% F{oT drel Uadie BIEhMaTsiad & Sculed B & T uTd ariaArg &1 sureT
frar aran| wrreprEsaa & 3uRcea aear g A & fou i Rl arell verdgeR ufhar @i
HATADTHIOT RT ITAT| 37 UfehaT & ATCIH A TSI 2.9% BN ALGAT (A620/A280) UTH HT IS | BIZehIATS AT Y
30T H 15% YCh dotel AT| ATOIfeaDh & & 30y FRuwferdr usst (3ndfeurs taeafda) & ary ucds
TWOT # YL 30 AR BrEpEARAAT A Joiar d TS| RSP AR H YT AOfoTd § & 3Ty
Feawforar & Farre oY

grdees Rusfoar 3R wEaEa ar
S arat Hada # Rfde gewr darat dr arerar

Fe aul H ST gARAT 7 oral AU & forw A TR & a1 Aarai & 3T R ST 7T AT| TG
IATHT & YR W 3R defre geHfA & e gaa darar o a9 ovam 1T ATl &/ GIueh H{ed & -
| ATIH Ulerd Y FIAAT Y A # TG gC O<Algs fam el Hada & forv afaar gea Aarer o1 aar
eI & forw ger foham| uer vier ifaaw sfEea & |1 foha a1 e urere giadT & YR 0 gEA
AaTer S TCAATHE THUY., Fel ORI THUL. TAT ATAHTIATI THAY. el AT I-AT 3R 37eT91-37e197 3R Teh
Y 37 W WreTor fhar s aRomet S % gfar ff reomafiaRRT - Tea @y (1:1) & T3S 7 S
dat 1 ATARaR AfdsiTadT, gig 3R e Jeera S@T T1A7| FAG 16 B TAT Hl R IR AT fawT
FIIET &
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100.00
ETl T2 =73 WT4 WT5 ET6
90.00
80.00
70.00
N
S 60.00
£
2 50.00
40.00
30.00
20.00
10.00
0.00
1 2 3 4 5 6 7 8 9
Number of days
giem & @rat @ srfashifaar W Rfdea gaar darat @ gama
0 : TTAAT Tody., 02 : F{RE TEdt, 03 : T, 04 : TJATHRAAR/RT : FARIT (1:1),
05 : PFEIRRTA  : SCHAATAT (1:1), 06 : TATHTHIANRRT : SCTHATHH

Rffea ypR & Fea dare @A arer Afew fir B vz ez

oA AaTel STeleia Wi 4@ell # PUFA 3R HUFA & WAfAE Scureed &1 Hras dasi & ardf $Hr Sakehiadn
3R IER fATUEA P FEI & 33T ¥ odT Bl AfeH v 7w 3R 39 AT o it Affee yR & gaa
darer AT 77| ARTHT P FakedT, TAHRAERT 3R FaRedT + TAHRIANTRRT St v Ty fyenne aw|
a1 ARHY FI Nud FRET A I UdT Toll {36 39 AfCH A 31fQpaar s a1, o Feikeen + ArenfaafaRT
T 1Y AT T 3T Fepel & Ardl T JeaR asure @l foee o A @ 3R Seeia Falkedr +
AT THANTAT Tk AU WU F| 38 YhR 3T dga? fAvuree Hheé uflis Nwge o1 3Ugdh Held BT DR &l
e &

30.00 -
25.00 M Chlorella fed Rotifers

W Thalassisora fed Rotifers
20.00

m C+T fed Rotifers

15.00

Percentage

10.00

5.00

0.00
Lipid C16:0 C16:1 C18:1c C18:2c C18:3 (C20:4 C20:5 C22:6
Lipid and major fatty acids
ffts 3R ygw & s Rffea ger & g darer @e arer Afewy fr e ofds fiosa
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CIBA

STl Siig TareEey

oo 19 aul & cEse Tuic ™A &1 gedr gy

ST Selota Teled  gig Ud Tddar & W97 FI I8 GAEAT §| a¥ ey & Ahd ®T & AR SHom Aar
ATt Prishat & T AT & T H WHg & e BT N Tt afdrersg, 3y uger 3R afRie domer 7
OIE gag AImup3it & fow Far we ¥ 31 Siom yarsi H Sa i 75| Moo fa auf & Aor Hr ged
THAT W TS &1 T§ 08y F GRIA TRIATSCIST URINATS (EHP) ¥ @1 arel 9T guTeIa=fonaried
ARIENRENTAT AT 1 31fAFTH ypT 43% ATl U, Vo a§ Ig 97 Yhg gt 21% o 47| a8
084 & ERT cElse TUie fAZIH arRy (WSSV) & &1 aTell cdd $3Tedh 9T cglse TUic fAZIH (WSD) &
UhIT 40% AT 3R e a¥ I% geat 1% & T &1 VS i aut & Horefs ssulsad aT saeau @y
AR (IHHN) 9T 6% & T 3% & 1T &

37T AT FASIH T HRUT Y& Pl FAGR YIU &, ST T 080-2¢ & ST ST fhT 7T 20 gayat 3 31a%g
gfg, wrse haw g (WFS), ot A REgIa (LSS) T <oidh et &1 Uepld Shaall: 27, 7, 4, 6% dAT 5%
&l H ¢’ I3

HRAT @RI STefeiid UTeld 31=g OIE {fdag I o8 eir RgiaA (TS), et &2 B8 (YHD), wage
gureafaTiess AhIfid BHST (AHPND) T Ashlersioior gurciiafharersied (NHP) ¥ b 1 domy,
TR - AT, 2017 & SR qJ MG, 1Y UGN TAT APTICEAH, AfAAATS & &l Yaia1 A U1, deAtay o
HepTHD ATSAADITTT (IMN) J9T W1 9117 |

50%

45% m2015-16 2016-17  ®™2017-18

40%
35%
30%
25%
20%
15%
10%
e
0% -

WSSV IHHNV MBV ~ HPV  YHV TSV ~ IMNV AHPND EHP
T 0998 F 08¢ T GNTA ITY TGN, dfFerarg 3R 9l gomer 3 Sl &1 fawroy, Shar] va wadhrr AT &7 Tehry

Disease prevalence
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35% ~

m2015-16 2016-17 m2017-18

30% -+

25% -

20% -

15% -

10%

Disease prevalence

5% -

0% -
Size variation WFS RMS WMS LSS Blackgill

T Q088 H 03¢ F G HY UG, dfFeg IR oA doner F S & W1 A FT Uy

AT 9T ¥l # WSSV &1 Uaig

TSI BRIHH B Aheldl TIET JAT IMHF Totelepl a1 MY Td T@R@E R AR et &1 geq@ sfiom
QIMop3HT, SR WSSV aar IHHNV & forw sRelrr giiom ganfaan (4. $feera, o Az aar @, saifasa) &
&8¢ UoTelept T fAoRTely afaR Y o8| et Turel afferarg  (ATTg, Pedapd JAT dAargpoaa), 3nfer (gd)
TAT B (PleeTA) T UT 1. 3RFHT & gaiaTat ¥ AT a1 & 6 WSSV & ushla Agcayul §0 & 37fAH
(38.4%) &1 WSSV & uepig i, Siaifend & 37% Jor o). Asia & 31% gof fhar a1l IHHNV &7 Yhig
JTARIAT: WSSV & 3T §31 AT 3R <@ a1 foh dt. S (6.7%) 7um @, 33hd (6.0%) T Jefelt & .
FNASNT 3 HTAF TDhIT (25.4%) &1 WSSV T Uehld AT T & GRIT wge1ad (0-16%) T&T 3R Jors & gl
URH (52.8%) BIehT 3RRaR ATE cleh TR (100%) FEAfeY 3 uger aram| 3niehsi & Gare giar & fon afvsareprer
AAGT qd P 3af (AT ¥ 5fT) AT 3cured F fow @, SRbd & a7 Uit Pl ThiAd B vg 3UTD
3afa gl

UHE AR i genfadt (@1, $fEha, b A aur dt. Sifdsd) & geehi # WSSV adl IHHNV &1 Jeia

WSSV  |[HHNV WSSV IHHNV

el IHHNV  ae

). sRFg 565 47 917 183 34 39 2
d. e 45 4 17 14 3 3 0
o 66 58 950 203 50 45 5
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120
=== WSSV IHHNV

100

80
[}
=]
=
=

© 60
S
=
=%

40

20

0

April May June July Aug Sep Oct Nov Dec Jan Mar
Months

Nifagw s3ea d WSSV aar IHHNV & gag

S Aemog3it & g & ¥ H ulelhe FfA (aier) (FfERiar wadt.)

ST UTeld 3 I9MU] FARSG & & H Giairblc HIAAT S GAETOT 6ar 11| vay@ SHom Aemog3it Ared:
WSSV, IHHNV, d1 EHP & forw dfdielelig (TN), 34 UG2T (AP) Td el o BIC, ALAHA AT a3 AT & 4 &
45 9. 1. @ uelhre (AT vadl.) AT 6 S PCR gRT &1 318 | AP 3R TN S grela &1t & u1d
Uicliehle el & AT g3 & foF WSSV (34.2%) T EHP (21%) o 3119 Uiy &1 s8h iR, 14.6%
Uielichle WSSV Td EHP ThaAUT & argd &l STdih AP Td TN & ST Urele o fohu SieY arel 8331 3 EHP &l
ua#rcrag—crﬁrm(u%)aéﬁmmnmwﬁamwﬁsPCRaﬁﬁn% HPRIcHD TTT 91T Uieiihie
AT F HhAUT TR 1T FoTFehT dhael A¥¢s 000 §RT & UedTe & Hhdl &, 3d: 000 9T & ToIT Ig Uil
AT BT FHT 81 | aUfy I AR § 6 g ufelidie Ffaan sfiom Jemupstt & ares € 3R 3% sfiom
¥l & forw uRuerae 3MeR & & H SUANT dd AT ST B olell Alfey|

T Fiai ¥ TR Ureiible HfH WSSV Td EHP & Ui HaRIcH®
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250 -
B Samples screened EHP m WSSV B [HHNV
200 -
150 -
100 -

50 | I
0 - . — i .
AP

TN Kerala
9= ufelidhie pfarat 3 EHP, WSSV dar THHNV & #Hisigan

Number of samples

A, geTAT & ATaT HIATUT Th dAT BH Blokgliedl oad & ST siear 00 g

HRA siiom TRt # Shear || HigeT ve arde Torear & §U & 397 &, RAAuaR O, a1 & v & a6l
sad Alfece 3 faca a1 omaT HaEAT dh H ASTAIBITIT H IRTY Scledd oidT & IR SNSAT 1| IaEAT F D
AT B T TR HEITA § TIE T3 &b Tah &1 el Hadel Jfere F Fargor & 3-y & arg & Sigan oo
TSI Yehc & ST § STafeh 3T gfAct & qd & Tl A s || fAg &1 gang A1 @1ar 1 ganfaa «mal aag
& FHTIT  ACAT & TAET AT GIHg b 20% I Joldl H 90% Bl ¢l FGHTIAS orar v 317d affared
afEeifoce agsic & ary @rel el ¥ X 3uet faer & w5 ad o ¥ ASHEnIfE T § TE g ¥
F SeTeISAT TR F Soled, APITAT TAT The, dict ST TITATT @Icdl &1 Fadrg Tdeqor F @ = &
RUCIUATRATR S TgeRe TAfoer I3 & 3Heema &1 SdAceersdd sUifafodd & Jddc AFaa &
sUriforaer PIRABT Hr MMET 3TEAT & TY RN, Wl AT & RESEIAST @1 I1=7|
Ster@rafas WTsienT & FiRd §37 & fh Tavy vd Siigar || [igs & genfad offad @afel & ordT Argehel 3
Fo fofts vd RRociRigsw gc 71w §1 36 Rudid Faey arat $Hr Jeiar 7 genfad oral Hag & Hleregre T
Sed@ATT ®T & HA UTAT AT &| PloEeTel Alfecdl el o NpER &, 37d: SHH e TR 4 fAaf@ag
Arfecar A FFATTAT AT &l &1 IR & Wd e Shsar gafaa amat St Arcdar &X ¢o ufasa & 31w
TrIT 37| YA STl HIfE & g, TSd IAT AIqd &t & AT Shedn, GHfaa shedn qum aimer J3 et &
fBagRer AfThe Sl solawRFE (Ees) & TUg g3 & & Sisar-: [igler & @y 3edews
FeaeRIRe e ERT 37§37 ¥

100
Healthy

@@/ oea-11 syndrome affected

80
60

40

Mortality (%)

20

2 4 6 7
Days of stocking

A Ta shsar || f&ge & genfad amar 3 arcdar
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200 - Days of larval cycle

=2 m4 6 m7
180 -
160 -
140 -+
120 -
100 -~
80 -

60 -

40 -

Cholesterol level in larvae (pg/ml)

20 -+

Healthy larvae Zoea Il syndrome affected larvae

0. gAY & TITT vd shsar [yarfaa omal 3 wleeela o

DGGE§RT ¥1d AT T4 shear fige & 3 i

HIeoT & o ggar & 7S Shar] genfaar

AT Shsar VT H, dY. uferararsiena

TR fo ARIERRE il [EEEIRTeH ) temr nieadadRas
(feadeer) Ve, & mieAersiced

oo fea RrAer Tad (QfATe), Aaaed tal (FaFERTH), VSdFERTSH,
&1, tleaaiensicnyd, @t mficaemsicaa

arad fea ATT TEd (FladFERT), Verdareuia=ar

Ssar & gsfada AlTead TEUr (FelardereIiRas)
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EHP quT &It @il & 3T P AGHAN <gse Haw gl

T 088 ¥ Te=ATAT &b UaYHT H carse Baw fRASH (WFS), hifdes /e Aeifad Rigsr (CMS/RMS)
AT ETBT A RHZIHA (WMS) Pl g AlGG & | Tehed WFS 197 & & urferd Sl & 3curgal # 20-
30% T P BT &1 TW 088 T 080 &b AR T BT 1T 330 YT F F 17 % UaIT cgIse had
gl @ gerrfaa &1 WFS UHTiad uetsi & & 30% Al EHP & Ufd hRIcHA® &, 20% 3 3T T
fHedT &, 16% AT 3 TEISC AU & FI8TUT &, 37T 20% H Elol Wiol I JHATTT & dAT 16% FATHT
WSSV & gaifad €1 Sl 3eadd @ JAd g3m © o genfad gast # @ go garat i
Nifedemsfednd, d. dRecfcdd aar df. Tafiaiasicnd Aleg &l TIET dredE & I&IW@d & forw
7.5-8.5 UITT T gl elaT ¢l UITd TR 7.5-8.5 § 3TAF gl W IE Epe had g F 31
31 81T &1 EHP 3R &rel @rer o & 1002% FErARY o & 3 ST §371 @It & St WFS & 8 e g3im
1 37 Fel SIT& arel Teeh S8 Ff, HAGUT Helcd, STol Bl Hd, 0T 371fe WFS & S §U el
2l

urferd . aeardy & ofst Aol FAZIH TUT EHP & 1Y g1se thebel THZIA & @Y ST §3T e

104



CIBA

HRAT o STersiia Tl 3 TehlAD ATSAAPIAT arIRA (IMNV) Th SR Taea

BTl & & HAY deh HhldAc ATSIThIad Iraed (IMNV) STaTor 1R & sreflel a1 Tiam &
SIARIAT e & WA a1| Har & Qa1 FHoRrelr 3regga, 2017 § T0E 30 & 6 3ner geer 3R
AfderTg & Th-UH ST GaHl, el &l SHiom gaEt (DOC: 60) H HehiHeDh AISAAP AT ArIH
(IMNV)AIE &1 ga1fad @, aeaaidd (70-120 DOC W ~16 + 2 TT.) X Tl T H JAT 38G faeeal
TSI AT FQ F AT @se AT @r = ¥ usfad ey & 70 - 90% & ATTAT AT
JTRIEHD FT T 3UST Pl TdhTerel P FIAT el &1 37Y USer 3 thel ghiT & Tahfad Shalt & IMNV
gHTTIT A/ & 3TN @, edATHT (n: 30; ABW: 15:231.) F GA: AT Bl 3cUeed e o ARATER
egyd fhar =) ganfad 0. aeatrdg & TaRifide Gedcy # fadu yaR & wrsfed dshifesd
e faBTAd gul YAITEl & qleior & eid Ty S # areRd e &1 $gaeger
SOIRI TUT TATY ST Bt TepfAd ol & T1Y TW@A U FHARA: 80% 3R 70% T ATHAT ST 15|
IMNV# gHTiad oY, dod1aid Sfioi & Tholcd AT & REcIUATaiToiehel Blaefcd AehITd & a1
ANTSESh AT, BT ddT AU & JFG3NIr ¢@r -1 TEM Ao § 3137 Ig
TUE 3T & 1o TRNTIcaD Siial &t Sogrecearel deelld, S WISsiad TT derg3ieler gu ¥l

TITeA® IMNV I & ga1d O, deaidig # TEle JAepiied oIl

TINNcA® &0 & ydrad o, deamdy & TEM gRT TTE IMNV gdifaa &t aeamdy & &holed
IMNV & HRUT Eholcd AU BT BrEaad A T PSS TAT dFNARIA
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HETAUT ATSIThITAH Iraed (IMNV) & FqoT St & 3regsharor o d@r = s
BRI fapfaal @ sTaas gaear

& &1 & ¢ Y Ursai & 3T § HYOT IMNV SHAIH T 3JshaAoT fohdT I=T| T 8266 bp

AU fhaT TT| WRAT HSHIGe # @ a1 o $2Aige IMNV fapfd KF836757.1 &
TABIH FATTAT & FEaloldicd AU F AR 3TSdlele P IR SR A%all & aqTd
FaHgag [T I ST SISl & AR A€l Bl Teh I7eldT Hafg I IRAT| Ig HCYIA Tg Hehd
ST & ToF $TRT o Tl & 3 SIRT HehIAP ATSAADI AT AR HHAT: SSATRAAT &b TEA AR 3T

HRd A GIFT faenfaar & ugel ar faanfar A% arRd (TiLV) §hA0T 6 Fa=r

q¥ 8¢ F ToAHT & UaTH H gsc had AT (WFS), difasw /e Aerfadr e
(CMS/RMS) 2T c&Tse el A1 (WMS) &l Uehid FiSg &1 Teher WFS Q97 & & urfare afiar &
ScUTG 3 20-30% &1 THaAT Bl &1 Y 098 F 0% h GRIA I fhU T 390 TaTar 3 T 17 %
gaYT cgrse By fAeiar ofd arRd (TiLV) T93ies RNA Sl & faifita sifarsaat arry §
ST Gl Ugell IR a¥ 0ty F gHISS & UTH §S| ATCH, o=l &RUT, oW, 319 & ©1a, o
muﬁ'ér R vd g8 u@l W & A1a "geaAr3it arelt GIFT femioan 3y wer & fasaaere fSer
?-mn & darerdeg fSrel I plemrag Fier & T fohar aram| genfad Asfel & Anfaa &

¥ e rsAaTSiAT aT R, 3, TUANT 9T B1E & T arg o @ T |
o-ld-j\o-l ErI?RT»r AXad AAFAE (VNN) TUT sREIRE gethereid & Ufd AdRIcHS UI 70 S AR H
GRISTNT TAT HHG FSTerdl F AGN U UIT STt dred al Fawroy HhaAoT ¥ 3T & Af-aes
RT-PCR 3f=duuil & 3311 fAeiOdm & araR@ (TiLV) & Aisiealt q&lt a5 yenfad apd &
TAfAIA Folaelad ATSHITHIUT H ¢@T I™T foh 60-100 nm TIH dTel FISHT TAesd Ulched o
T AR olagiad-58 PR dAT fAIHT 3T W 3196 10-15 nm TS Folagiad-5d Urotard
%1 TILV eI ATl & Fepd & Schia qleror & Tg g3 ¥ & turcrarsey & @ ara
Hﬁ%ﬁ?ﬁﬂﬁ@é%lﬁﬁéﬂ%ﬁﬂ?ﬁﬂWWgﬂWWltrsm%l?rﬁﬂﬁﬁmas
TPl AT ATEATDH S FIATSIAC b AU HhAUT & THT PieFofic AldATTd H HASUTAD gt




CIBA

ﬁ?ozeﬁaﬁmﬂa?qa%ﬂﬁwmﬁm (WFS), difas/ /I aeifod Riga
(CMS/RMS) T w18 78 fAgIA (WMS) & YT FiSlg & | Tl WFS 9T & & urfera sfion &
ScUTee # 20-30% &Y el B &1 a9 008 F 080 & ARIT ST T 7T 3206 YaTa 7 § 17% yaid
T3 had faeniar dd arRY (TILV) Taes RNA S & fadfa sirufemsaat arra &1 sadr
AT Ul AR aY 08y 3 SHSS 3 UTH TS| AIAT, o<l &ROT, 376, 371 3 °7d, o STy,
SRR Td g8 g@l W I G TeAH drel GIFT fAefoar 3y yaer & faeraeora e qur
dfAeTg & TTeuee TSl & dleas siidl & Thiad fohar aram| ganfad #sfedt & amfaa &
AR &8 & oI areaarsiear aur der, 9, TI 927 &€ & 6 ara o &@r a7 &1 3
T aRR FRAH AP (VNN) AT 3RESTarRd setharid & Ufd ddhRIcHAD Ut 7T S HRT H
GRS TUT HHG ASTOAT F HHAAN W UIT S arel &1 FawTo] Hehaaor &1 3T & dfF-as
RT-PCR 3=auull & 37 faenfiam o ard (TiLV) & #Algestt & 73| qﬂrﬁamﬁﬁ
TAfARAA Solaeiad ATSHITHIUT 3 /T 1T foF 60—100 nm TITH aTl BSH! Tesol UTiehod & foidd

Screening of fish samples for
TiLV & forw dAceg daar &
S| o Lane M : 100bp
AFI| oA 1-5 : TPpd b FAA,
AT 7-11 ; ARASD & A,
o 12 : Adfed derd

A s sdaeia ¥ &@r I
HHAT Aol & Ipd A
e de arRy

B ursadr faenfar 39 deax

C TiLV gRT faafaar o9 dew’
# Trsaastear
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Teredie # ATCHAT ¥ s fawry St Hult f ggEre

TEITT & HIDPIG YANTcHD FA H ITERE fhT I I& Teiedre Fsieidi (100 + 5 IT.) I ATHT
AT T A1 T ST i 75| gaTfad TeiEdic Uotapl 3 FURIAIT, Rcaaaamel gar R 319 urw
IT| gHITAT AT &b SAhrT THEToT F dag3iTeIled aUT ohay, Fre, Toelia aar g€ & W& ara @r
1| gTfad Tl JAT oI o STATARAA Solareial ATShIEpIUr (TEM) faSwor 3 ~200 nm 3TAT &
JFarerfae fawroy SR Fott & Ftsgel w7 |

MW eiEuic N caar § T a9 AT UeiEdle & Ipd A TH A adqT
deFganarasT (H&E 40 X)

HRfAd UEdic & Ipd # Th A dAT JFg3Nerd (H&E 40 X)

feAEEERE & yAeNcA® GHav & fou Alsa Ry & ¥ # S HIAEs, 3gcad Adgeed

TR AT AepIfad (VNN) FSell & Ueh b7 [aur] A7 & frad afmar R a%or 3raeamaii & soa &3 &
AT BT &1 9T 3UIR AT deFelieT & fIepra & forw Ataw i a—d (NNV) & gfd 3reaa ddeasie
Alse AT B IR &1 31d: Iraarex RRTE, 3RS FAEs (Egaw dageed) & VNN HhaoT &
foIT Afsel AT & FT 7 TiaToT foRam arar| NNV & Ul §. Fergered & Tacasiiadr & NNV & RGNNV T
& 3T § A & af e ugfaat grr odiaTor fomam arm| §. dageied &1 3epforarait (FEam # &o) Pr it
AT FaHg! A dieT I-T; FHE 1 (TH °¢ & T 105 IR UTicehed Ui .. arer FeId sfer 3 garam amn);
FAE 2 (105 IRRA UTicdhed Uid A & 10 yl TR iim); FHE 3 (TRRA SAFged & a1 aee
39IferepTT) | TS ®0 F Fhidd Tl ASTordm NNV & Ufd FhRIcHAs U1$ 715, 903 bp PCR 301G §RT
aftafdid| gard ST 61 JoraTr 3 Soterered ATCTHA § Hehfard I3l 7 FTEAAT TAT AT &Y Seack Urs
TS| T ATVT TG ASTordl 3 Ui ThaAUT & AT & & | SoNaRIA §RT Hehfod T A AT el dpi &
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TR X AhITE (VNN) FSeH Pl Teb bTcdeh faumo] o7 & Fored ol 3R a0t 3raednsit # sea g &
ATCAAT BT &1 9T SUAR TAT I o [ahrd & forw aRad i arRd (NNV) & ufd 37cad ddgaie
HAlse AT B IR &1 31d: Sfraarex RRTE, 3RS FAEs (Sgead Aageicd) & VNN HHAT &
ToIT Afsel AT & &7 7 16707 foRam arar| NNV & Ui §. Hagered & Facasiiadr & NNV & RGNNV ¥
& 3uer ¥ A & & et ugfaat grr udietor fomam o) §. FAageicd & epfoaraait (Feam 3 go) o i
HHATH HHg! A dieT IT; THE 1 (TH ©¢ & T 105 aRRe uricehed Ul fH.e. arer Hdr ster 3 garam ar);
TIHE 2 (105 TR Uifeawmed ufd e, & 10 pl 990 ilm); TIHE 3 (TRR SAFgAA & &1 AT

HPAUT F UHTT HhiAd IS PIASS & s/ fhed o1 IBH B

Cumulative mortality (%)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 23 24 25 26 27 28 29 30
Days post infection (dpi)
==@== |njection e=@==|mmersion Control

faffea aregat @ FoRa e dR W E@afaa §. dAegeecs & Faea Adar (SFgafea Aeiferd)
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First step
— 902 bp
500 bp e
Nested step
U 313 b
= P

M- Marker (100 bp), Lane 1-1 dpi, Lane 2- 7 dpi, Lane 3- 14 dpi, Lane 4- 21
dpi, Lane 5- 30 dpi, N- Negative control, P- Positive control.

ST HIATES AG I RT-PCR §RT NNV Hshaaor &1 g

ACET 3 IoferE HarE Y FHIAG I aTen GHE aIehar

ST TSl T AT & TTY-TTY 9T GhT Y Tl & | T@HIA STelolld UTeld H oliarg TehaAoT
Teh U HHEAT &1 38 UBR & HhaAUT & UehIT & AT § UL W9l & ufer f=or suri &
T # Geradr Al ded Serhfard (FEar # 352), A Awed (F€1 # 112), 948 T419
(T 3 17), EHeIhITd 37970 (FEAT H 67)dAT SEITerd GAUSATIT (FEAT H 40) Tfed Ui 3Falgar
galTfadl &1 s¢¢ Aoferdl # uteldy Wwsichr e fhar 31| 39 Aoferdl H gead: AJeg
TAIMTcHD TSAT & TR fham AT gram I § o 3BT @RisTe u@dla Jofoal &t
e 3R Hforra FHfAd Td &1 Td. FHahfaws, TH. Jwed, TF. 308 a1 §. g #
3erd THUIY. & HhAUT T UfARIT A 10.5,6.3, 7.5 AAT 5.0% & HTITE THAA HT HHAUT
b TH. 3N (4.5%) AT $. U (2.5%) 3 U121 7127| IE AP a2 & fob Hewfper €. o=
& DI WA ThAUT Eof 61 §37| AT 5, 3o THUI. HehaTuT Y@ &T U Tel. dholehiorhl
SEECih H WM IAT| THTHRIA Foldgled ATSHIEDIUN GRT Mpidafered IJOIITUT AT HSCIPIA
TRNSE ¢ T AITFATAST S ol SIf8IT Y 3MMUTfdeh IJOITAAUT & UR W 5§ Wi &l T.
Fafzcarey & &7 & ugdld & T3
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12.0 1

B Lates calcarifer
10.0 -

B Scatophagus argus
8.0 -

6.0

4.0 A

Percentage (%)

2.0

0.0

Mugil cephalus

B Etroplus suratensis

Argulus spp.

GRS t@Hia Aol & wSdT HhaAvr &1 gahia

A

Caligus spp.

B

RIS TEHT FASTodl # 30 &1 Solagid ATSHIITH WoldId HHHUT BT ThIg

7 7w, O fftfsw & A 3R g & v dem

RIIa e ame oat AR & Pa ik e @
TFHCATC Hod) L15 HU:FR A fohar an fSrdem
TG THD F P 26 T 280 {. H 3tATRAT foham aram
UT| St & 39N F TFHTAIC dedX H W G & G
sdiforaer HIfAFBT w1 FABAIS S@r | e
sfafiforaa i3t & fRfewes aur aia-fafeues
FIfRABIT FAlgg Af 3R sAHT 3T Y AR we ¢ &
TAITT SHARM: 11.54+1.94pum 3R 15.30+5.84um | &
sTudiferae HIRIIT Fo BIET Af aur W 3R e ae
& TN FABT HTHATT  8.68 + 2.58 pm 3 11.61 £ 4.31
pm &1 foRar aram| sefoe Iftst @1 3me
URAISTH WX Hheldqdeh B fehdm a1T| 37 TraTelic
FoR P TARONT AURPAT JeIIA JaT Siem
fawTo] gader & forw su=ier foRam ST A &

T 7Q, 9T RAIREE T vaacdic Fer
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AERwET v Ramhwen daifvad Mew ‘CIBAMOX' 1 AR Swgfom

AT e e dFERAT (AOB), ATEeEe AaEB o dFRar (NOB) dT BarsfewrsT
JET (DNB) & F5g CIBAMOX, HIdT & Teh 3cUTG dl 388 s ATSshiTadel HAraid &g PCR-
DGGEgRT fagiuor feram 31| 3curg 3 R DNB,¢ AOBAT 11 NOB HHE HIS[G &1 ¢ HISell & 938
AU CFAAAD AT (OTUs) A FAeolaias fadver & Reax fear = S
MRAFEIRAT (62%) TIFATIT & THTH e ASFEIRET (32.4%), IMATN T ITSFEIRAT (28.6%),
FremifeAdFaRAT (1.0%) dUT ScemfeadaiRaT (0.7%) Hisg €1 39 e daiféar aar oy
&1 ugfd & Ude & forw uegd fonam a1am (9e .201841010230, 0XiIRET fafd A1 20,2018).

AOB, NOB, DNB @21 CIBAMOX & PCR-DGGE fagwur

2% 1%

emfeadra i
| 45%

52%

CIBAMOX &7 #ATShifaTel ATl
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CIBA

o e @ efid &R ar EHP a4 atee bl g1 (WFS) @ Aerstiaiferd fasor

TSN §UTeiUees (EHP) ThaAUT dUT RISC thehel TASIA (WFS) ST UTeled 6l aacl FHEAT &1 W97
ufohar & THSTA & Had, 2w F EHP 3R WFS Rigidr & Hhfad Siom ured drema & Aceiaifae
TIRPIUT & ATCIH F ATSHIATST WhISer BT I1AT| 16S rRNA ST & V3-V4 J5id & 3UA1T gRT SecffAa
fHE® Colehret WX E3Yge DNA W9 fodm 7| ST & AT H UTT 7T HThT arel siraro] Sfafot #
WA (17.44%), IERAANGAA (11.12%), FIOIFERIR (7.71%), FRAFEE (5.58%),
VWRFERI  (5.03%), IMeAATBR  (3.31%), FAAGE (2.20%), dEDIIADIEA™  (2.09%) AT
NAIATAINEATE (1.14%) 1 3TAHT aTel JFEARTST AT F F GEIACAAAE (16.54%), HSRAAREAT
(10.99% ), FEIAA (5.45% ), ANAIFR (1.17% ) au1 fFARFSAAT (1.09% ) H FHsggeh yg@ &1 FTOTUs &
Pdel 0.12% & arsfera vadidY. ¥ Tafdd &1 belong to Vibrio spp.

7.71

17.44
44.39

5.03

11.12 2.20
3.31

1.14 2 o9

EHPUd WFS & Hwhfad sfion drema & gRarar geasida fafaaar

HRI3TeAAATH

3T TI I_ATT

EHP Td WFS & Hhfdd Sfiom drema @ s geasidarg ser
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EHP wrfad sfiat & gureafrarg & 3Ta asdifegd gy

EHP yanfad sfien & ¥Ureiaiharst &l dewk-Buse T dewk-3a3use dardRAdioiehel Whrsioier fpar
IR drfes EHP 91 1 gig & daFARar &1 ${fR et 1 Fediehe @ Th| Pl 22 FUTCIUATHATS Afet; 12 EHP
gTfaa AT 10 ThAUT TR T THERUT hoal-3a3use PCR- DGGE Ugfa gRT fhaT 1| GrdeT Taey
TS Y et # EHP HhfAd dureivafhars & arssifaae fafauar 3fde guf o181 3mr 11-w¢u
gratfea EHP ATH & Jolell 3 (&1 & 7)[-6¢U Uaifed EHP ATHG # Argshifage fafagar 3ife (Gear #
$) U TS| SR JFEART drde A ditor Sharopdiar Hshaor o1 fera @ arar S sfiei & EHP HshavT
A e gl

EHP & Ufd SRIcA® 18 ATHAT & 37 JFINIS 3MSAIICH BT UITIF Hear-3use ughfad gRr fopar ar=m
HR AT g 160 rRNA STl 37ehA0T RT foham arm| fadiwor & Tug g31 & o6 arsfoan gaiiaat, s .
wfoardtersiesd, d1. WRAlersiind, @1, AT qar =g mﬁngvaﬁrssz Uiy, douErd oty
dFIRT S Yareioa THdITE, Thieihnyd susfdfied, va. fgd, AR QN aur 3ea S
TEUITH. & THIT 42% Gof foRaT I1AT| aTSforare o SHA ITUTRA JeAlfa T&T0T gRT TSI fReT &t advaTor
fpam aram 3R g 9 fos Sien e At & forT I Qe A9 &1 3 eI ¥ I Y @il & 6 EHP
fapfaar g1 & BRoT gder urg fea B

el (TAT Tw) & el Fada qonferdl # ASHII WS i

THERIHBL (TAT TAH) TH AHHST JREAST A ¢ o AT TI HehAvlt & i amufdteds gfaifdar &
T ST ST §1 3MSATIR-TET & HfdaT gIrat & fHewher & Usiad d Therar urs &1 fist Scurea 3k
ALY JeeA T & TATAAT P RIR B & AT ATShIaTAIST I FHS HTaIS ¢ 30 fgem & ugel
mgﬁwﬁarmamwm@ggmmww-@%amw-ﬁ%ﬁ%wﬁﬁm
3T TR 7| 3T AT A & A & Greedii=ior 6y afd do & ATSHITaTe THITAUS BT 37T
ﬁﬁmwmﬁﬁmquwmmﬁmsﬁﬁmamm@aﬁéwmﬁmwamﬂ
o §a9 gomel # HABAHA weicifhe dUT aisfE digeer 104 & 105 CFU/mI?—F—FU’g’

fasifaar W g v gsma a& W & Gada S vg omat F am-oefea iR, Q‘rwaﬁ
uicsEar, @, faw awr & aFew & nfemar @ a3 g # @ oo fReed,
FReccrsiend, dl. guRca aur a1, FueRId §a9d ITa Td AE oral H JAT §9 ¥ Alo[g ¢ a1,
e ot & &Y. RS qur . dcaRifaeas & dAlsedl Taig a8 @ g ¥ SRk IfRtte ow
SFIPRAT (DGGE) & 3UANT §RT dhodi-aTsUse THWT ¥ A ol & o6 W-difder 3afy & ek
31fwasr AERRTe [Afauar aidr &1 3mr D-AfF gar gee-difder 3afa fr Agwamrer @ e &
HHgag fopdm 7| 3eTIT ¥ G e & 6 e iher & NI Niwsd d 3HeR d271 3sadd &
HAEcaYUT ARSI BT & TAT I el U AET o1l H AreA-Uraifea JrdrRar afferd 3 @ E

fewfper 1 amat Fada @ & S dFARan

derérivan a9 ST FHodh B rar

a1 ureifea T GleNHISFET 1T GlehHIZFET
aqerd foe agere fard
T R A daeTd HHAH
FIETEI AT arEfaar maadt
FEFT  BReAeElRET,  arEfgl FiBEra BNeHcERHd, ISl
qRieed R
FiEfaa gareiaa aEfaar gureiRIa
arsfa aame I 7§ 3

A FAdfea
arEfRE Hewaanas T FE T F
0T T TS . FERwH
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&P muTRa dada gomel F Tafda ¥l scurfea frewfper & avor var ssforr

A B

(A) DGGE PCR & 303191 & fHewfther omal &l ATShiamdiel MwsfedT duT (B) UPGMA TealRYsT & 3uAeT &
ESDICA L)

A 1, 2, 3 TG 6 - 3afy & SR ASHIEIET FT Wi, A 4, 7 Td 8 URe-dIfHT ATSHIETAET BT
AreTsteir, 85 AR 89 3isara & UUH e &1 Wivsa

T FeUded] & AR HSHOCH # TS D (heAcH bl HI CATIH [aavor

3Ad afod yenfadl, S @) @ JAT @Y. URRAGERReE & Ufde ©g i suar (Rfeda) &
SIS el HaTd dl AecdquT AT Bl &l TGN Fols TSIl H ASaISI eI Hhard &l H{HDT Dl FHASTA
e 1. FHrgdee qur @Y. Tdd GRRa & TN FoIzH & to IMTHICH P ARSHIARD god & 3UANT &
qdreTor o | aRomst & iR g3 & R IR 2 Jsdiecd # ISAARRE, Th fhedcd Hl
AISE &1 31T $ITH S AIARRE 9 3SAleicH # JUT RABARRE * 3Mgdleicd # Urar 97| 000 fasvor
¥ TUE g3 & Toh AT 3 TW@rag T 710 &Y. hauded 3MsalecH i 33% gy Hard Filelg &1 argsita
& STAT A 3T I DT BT BT I=dWoT fRAT ST 7T &
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gﬁ%ﬁa@@ﬁﬁmﬁmﬁmlmﬁ%ﬁmﬁéﬁ?u%ﬁsﬁq%ﬁﬂﬂﬁ%

Vcam LMB29
Vcam LB102
Vcam 051011E
Vcam 051011G
Vhar KC13.17.5
Vcam 200612B
Vcam UMTGB204
Vcam 051011F
Vcam 1114GL
Vcam CCS02
Vcam 0151112C
Vcam BAA1116
Vcam PEL22A
Vcam DS40M4
Vcam CAIMS519
Vhar CUB2

Vow CAIM 1854
Vow DY 05

Vow 47666 -1
Vhar 1DA3

Vow LMG 25430
Vow SH14

Vow GRASO0 -12
Vow 051011B
Vow OCNO002
Vow NCCB 76037
Vow ATCC 25919
Vhar E385

Vhar ATCC43516
Vhar QT520
Vhar 823TEZ1
Vhar VH5

Vhar CAIM463
Vhar ATCC33843
Vhar LMG4044
Vhar ATCC14126
Vhar VHJR4
Vhar CAIM1792
Vhar Hep-2a-10
Vhar VH2

Vhar ATCC35084
Vhar VHJR7
Vhar ZJ0603
Vhar AOD 131
Vrot 0z08

Vrot DAT722
Vrot HM10

Vrot CAIM 577
Vjas 201212A
Vhar BSW7

Vhar MOR3

Vhar BSW5

Vjas 090810c
Vjas CAIM1864
Vjas 200612G
Vjas NCCB100079
Vjas MWB21
Vnat CCUG 16374
Vnat CCUG 16373
Vnat ATCC 14048
Vnat CCUG 1637 1

CIBA

Disease
VIO3K6
VH1j/Fs2

VP882

phiO18P
/ K139
12B12/
D108

ECO-

1230-10
Entero

P1

pFEFR
YMC11

Inovirus

Myovirus

Siphovirus

[ YR (T i
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St & EHP &t UgeTd ¥ Ud BfR-A¥s PCR Wetdid

TIATSCISIA 2UIeiUats (EHP) ¥ &l dTell 9T FUICIIAThATe e AShIruIRISATIT O, dearery dr o
AT # T ST ABHIEUIRTSIA TWAarT 97 &1 Tg U: Jig # Thrae 3IR/TT e vaa g
3T BT &, ToEd o STereld UTereT &l Ridreters e &Ifa aidl 1 Uik omat sfien gurenafrars
JuT BEE A EHP Wil f ugdid & T 3d dafdd ged, o PCR, Asdydd ou-fafeues
UTRgfhdhR (LAMP), Raer-ersad URII3IR dAT TT-TAH TAROT H Seord fhar 137 & EHP TAR & S
TAPISIT TUR a1l YT (SWP) 3mutRd Ueh % Hdgaaelel a€es PCR ugfa & gaar el & o 3=
Tdhettept & 31 PRIR &1 Tar 3 e 3 EHP & TuR arter Méd (SWP-PCR) i &l dIféid &iet atet Teh
S AfA-AECs PCR Uieieplel &1 faeprd fham aram| 3rggfora ufecafthesere arsferel & ATCIA & 486 bp (HEC
TEU) TAT 349 bp (FFLS) & PCRYUEFE 3 fhU 37| 34 fhe I =gfdrad RS TFaeaId & Thdead &
gfafa s v B-actin e138-HIUT ST afFaferd € forae viFcamia arsst 176 bp &1 T &9l (n=20)
# faa freh fAUUR FRIcASar & urafdies a W FshfAa o, aeama (n=20) H EHP & ugard 37 o
57 e I ugara B &Y &THAT TATTEHS AT fi 0 ufaar §1 Aefa aff-awee PCR tidiaid, affea
gettarat & gien, 3, arehdied, arsareed a2 sfion dreret & gaiaRol Fo, S faer, ae, s 3nfe
HEHP 61 ugara & forw Tagasier va fafdre arr o )

1 kb—

486 bp — — 349 bp

— 176 bp

0-ATHT (100 0O0), 1- PL (EHP + ve), 2- PL (EHP -ve), 3- RUCNIARRATST (EHP + ve), 4- tURARRaTST (EHP -
ve), 5- el U5 (EHP +ve), 6- bt U5 (EHP - ve), 7- QIaifea dglal (TATiEas), 8 - Adifed derd|

IA-Td A€¢S PCR & 3UANT gRT 319t & ATt YR & AT # EHP & ugara

TagMan Ta-3m4TRa R esa dRfiam & suahr & EHP & uRemncas vgara

$. URIUATE (EHP) & uR&oncas ugad & forw v Rae ecsa dlim sa fawfaa & 73| wore
Fagfare Raraiare RNA (SSU rRNA) S 3efshA0T & YR WX Ueh TagMan W 21 fafdre ursemt & we siig
FT 3o IR R a7 sHA UIAifed dghel Talieds (pGEM-SSU) &1 Ugdld &kt 3 3reasT farfaarRer
@ 7% e i Wieidrel & 3ueT § EHP SSU rRNA & AfaTd HshaavT Al & S dremal
THIAT O It AT U ®U & Hepfard sfiail & EHP &l arenforrs a¥al # Ig UIeTell 3Ugeh U
IAT| EHP & UgaT aiel 3 I% L1701 HdeaAeier, fafre aur udietor aoeat 3 3mara (<3 €¢ 3 /& udeqor) &l
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TS Sadt & FAiraRe TAFT & 3T & SIqgd EHP TR & caikd Ugdrd

PCR HTTRA ST DNA $T GgaTd il &, I§ 3aTd A6l [ e Iderd J9M9] &1 Hd: aerd Aoy &
Flsrgeft 1 g & forw FomraR EFe & FARAT 513 BT EHP TUIY &I calRd Ugaid  dT surciafharied
P H SAPT TATABIT & forT STia Pl 15| HehlFaR c@T3e Teh Ald-FU AT FARBHIA § ST Hefeliat aAT
¥l arel A FAlolg R & arar &1 DPAISEH[AAANA TT5C Fgd & 3¥4-¥4$Y nmd d1d ddeid I EVOSFL
37T el SATHIT RTCH & AICIH T W W ATSHITUIRTSTA FART SolgH-T@ISe T ThITH el greird
ST gdlia BT &1 SedlraR Fefde gieere Haeaeid, caRka yomel 3R & & &g ~15 fAae o &
TR Bl &

A B

AT I & TSI FUTEIVATS TURT BT ATSHITHITUh TedT : A: dTot TURT; B- FodITalk Tl
(1000 x HTATRARAT)

TRl f gy & fv Jefww ANuiiaren ¥ werifaw # gedaor

STelsia UTeld T Scuraepdr $ gig & forw daraifeas ot fFaeit @1 3ifde 391 a9 1 &1 defaad e
HTIIF IR UV ded & R gfaReT gorrel & fran3it aur qivda ufavar gfaftear # secayet sifder
AT ¥ AAfATH g Y der dAT THHT FaAsha U Uil & HROT S b FTERT A GUR A
SIIUEYdT & T H 3TANAT AT &1 TP ATHGRIS THT & 3UANT &g AAAIH AAariehed (SeNP)
&I HarEfes dFRTH # FeNd frar /ma 3R st $ gfavaT va arde sfashfaar # gfg #ee o arean
&1 gig7or fohar 17| dT o9 gAeT # Sw@r I fF Y. aeer PLs # 0.5mM AT d%oT Sl # 2 mM T &Y
%ﬁaﬁawﬁamﬁmmﬁamwmaﬁrwﬁman 35% AT 25% Seack Jfdshfadr gof
|

45  @$=05mM ea@e]mM e@e2mM e»imM @ @eBs  @@mcontrol

4.0 4
3.5
3.0 4

2.5 -

Average individual growth (g)

Treatment period (weeks)
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ef==().5mM e=fll=] MM ese=2mM eé=4imM eiéE=Bs e@=control
100

90

80

70

Survival (%)

60
50
40

30
0 1 2 3 4

Treatment period (weeks)

Fafaaa AqaTiched MR # g U a%or it a 3irad gfg va sifashfaar

it & 3a & g@ frw v dAfFes oRis dFARaT (LAB) &t uRAesfend # gig # aua

dAfFer wfds JFARAT (LAB) &l Sfamvdy Jemost &
ARG, Jig OROT dUT Urford Ufadr & gfaiat &fdaar J
gf & o ST SITdT 1 gerasy draraifes & e & forw
Feieh AfdFees vRlis JFdIRAT (FEAT H 92) Bl HRA & Yaad
819 & PIhEIT aUT EREIT T aeg sien (dfaza A,
1. 3fsa dor 1. afafearca) & wiafar @ gy fomar
T wffid 9 SdleicE A @ RISl dl.
URTeATATS [¢ehd & gig @T 1.0 Log10 CFU/mL from > 9 Log10
(@A) e Y fohar| . IRTeAesiend & i o
VY 21 LAB 3SHIICH & HIADT b ol FUIcc
R 9 E3MT| 379 16S rRNA SiieT e ffior gry aqorfersor &
FATTAT LAB UIaAIfeeh d%e ofeciehlehd oifdecd HaTadl,
AfdFed TUT et eTerd B & §U A Tgel gS|

59 T aRE (NNV) & g fvpd doeia a1 e

IRRA TAABed gar el (VER) & off arRer a8 i@ (VNN) &gl J1ar & e
GRT ST T IS STel 1 ATl H i [AWTo] HshaAoT el &1 I $0 ACET USTidA! &l gHATiad
BT & IR 3T TRIT Hard Qi BT 100% HG @ ST &1 37 FAWTY T HhfAd geecih, 3
AT 3BT Fe[SS o ATCTHA F 3CATR T H FAROT BT &1 VNN & fawg 301 F@arfad faz=or
SUN §[SECieh, Ul dUT 3ferehr3AT & IehTehRUT & | HehfAd Hard § greh fohu a0 NNV I Telleh &
gRAMYT T SSN-1 Tl dlsd H Wafda frar am| bR gel dd a5l USRS (BEI) &
U A f4uTo] ot TSR foharm 1T | fATSRIAT & e & A &IdT & fob BEI D 3UAIT & 32
gel & drg faury #r 100% AR fohar S debar ¥ [ATSha fhT a0 A dewk gu=ce &
HACTASS Essai GR01 PR TUT AAEERS IMS 1312 VG NPR TSS[UeH &l fHeh 3iRel Td
SIS JFET IR fopar 1| 59 dardlieT &Y 30 o & e NSt P J@ F ATCTHT F fe=r
?raﬂ%maﬂmawaﬁg%mawwuﬂgaw ﬁ;%ﬂ&?é‘d?lﬂ%ﬁ'ﬂﬂﬁmw
NNV &1 gaifd oega | Srmpd THE & 60% afdies ufasa sifashfadar (RPS) wa
TEANNV & fawg gHTadrT dordia & TAhra hf GHTTAT a7 ¢ &
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Virus titre (Log10 TCID50)
(%2}

Oh 8h 16 h 24h 32h 40 h 48 h

Time post BEI treatment

FIF TP IRRY (NNV) & A Thaar srsafeaa

q4G ARG TRE § v uTeliTaae 7 yfderae! &1 e

NNV & $itas D1die SiteT TAepIfEar &t fafre urgert & sudier & veafarsrs fohar aram| wFufamss seurel @t
URfA® dR W pTZ57RIT e H Tt T R a13T| RepiiFacic tonfeds F Hitas ST &l sad
B3I gRT URAMTAYT & pET28b deFey A forar /| RepifFaaic tenfeas o BL21 DE3 PRI &
TP T Th UlSelc TFEUA W B haT 37| IPTG $85aR1 §RT 1Ush &7 & UIET &l Scuige HI
mmﬁﬁmwmﬁ$W@ﬁ?mﬁﬁmmluﬁ2mmﬁwsm-
PAGE TATaSiEE & 3R oo foran oram| RepifFase géa aﬁ—@ﬁga?mwﬁ?ﬁaﬁ
SISl BN o] fopar arar a1fh NNV & faeg aleliarerailel AT UfdehRept @t 3cUee fhaT ST Hebl
vfeaist o &1 3ol ELISA gRT fRam amm)
RepiiFaee e WelT a1 NNV & fawg ufeardr
& aRear & Jred dlec gRT 6 IS
ﬁ-cmﬁthNv T FUT NNV HehfRa de

Pl 12% SDS-PAGE ol &
WWPVDFWWWWW|

vﬁa@aﬂsﬁﬁgars%wzﬁrwﬁﬁvms
WWWWWWI I AT
Tfearsr

W&TWQ*%‘UWWETW%I

faf¥=a gigoranit # ReifEadae dad vda & wg
UiellFelldel Tfeaidist & SUANT & NNV & Rroaeedseite
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CIBA

Sharopifart & 3w @ s taiat & @iy & dafao

o gaREl & cgfFde FdRTS Qo1 Fal TE AT ¥ ST FhAvr B AT we ¥g wEd
T U 93 YA ) UiRarifee &1 3uder ald §1 &Tel & HAY A, SN[ HhaAvT ot [T aie
o STamHeh MNAT vh gHESR SAATF0T U F FT A 3 @ &l dar F 3T e AufRd
SaToAifarat $r JueT 3uey &1 drsfed Taga & YR X IR Samvpfordt & Harfeaa o Aot ua
IUARICHAD  3UAT o HFag fhar m@m 3

Samupforl @1 3k Ao JFRIHA H WY

feufaat & wafexr & AT fovar | Aot

H 3T 10° pfu/ml F 107 pfu/ml & < T &1 TR

# 3TN A ¥ g Savd Geuer & el @

Rregere grr gX foram aran 3R gtremer feafaat &

FAD! SITYIET TG UHTIHINAT T AP gliafor fomar

TN IWeAG 30T & & # [AAST FATA @1

HIUaIRA adr gfAe # 100% AT & a6 35%

Jfashfaar &= 1) & ary haAvT & ara fager (Mol)

T GO&ToT foham arm| 97 faRTeeh 3UT & & 3 |HAT

& Jolell A 15% (= 1) qA1 17% @ 111) FTaeR

FrfaSiiaar arg & 71| o1 TaREt F Sharopnfst o

IO STl U oYRTAAC aTsioat Brie # vh &

&Y oieg Y et S| Tl 00 F AR Y Frsfhdr &

g8 fassh Ndr & aRomereawy sfion oee ardt @

53% ScuTed g3 3R 3UaR & el ogffade sharg

T gl e gS| 31 vald udaon § g TaRat #

fafadic Sfary o1 & 3uaR & forw s Ry &r

&1 T g1 IR Sharpefot & safear & fow

st Ude ¥g IMded UEdd fRar amm (#

201841010229)|

) H Control treatment
‘?—J 70 -
)
©
2
E 60 -
Ll
S 50 -
="
oy
1S)
= 40 -
=
2
= 30 -
72
20 -
10
0 T T T
Hatchery I Hatchery II Hatchery III Hatchery IV

Shraropsst 2Ry F wdieor & R arforsie sfion ¥ & o, aeamw amat i srfashfaar
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CIBA

FAGId Ul & 3T i T arelt el ve et f yeaer 3af qur suedor

AR dolive, TR HiarE, ded FarbReT HToBI3T (7.69 +0.03 I1.) F Teh HTahR) UetRramsies
PR DI GIET TAT UcAeR AT & Hedihed o Teb AT fhaT IRAT| 3UGRICHD GUIh & &I H
gHTATFEA TATTC BT 50 pg/ 6.7, AT/ ARG HR Ui o i ax & v AT & fow suher geateas uran
T U el B P @AY 3AT & ¢ A & g LC-MS/MS fasiwor # ugEe F@ gdl

SRR FAT F URyIT

YIS § AGOTAT, JTUATT d2AT 12000 = 1x (50ug of EB/kg fish)
BITARAS I FehRTcHD HHeAT 5% (250ug of EB/ke fish)
?ﬂ?—ﬂ %_l 25 ﬁ' W tnﬂ 9 10000 - m 10x (500pg of EB/kg fish)
H a?—l oXi. EH
Eﬁraﬂ?ﬂ?ﬁf36oﬁw¥ aalﬁ ‘é 8000 -
OTC &1 98% 3Ugrd g3m sdr =
TP @ W fY goer F g S 0%
S r o= Faorar & swEE 2 0
CEIREE S
2000 -+
0 -+
0 7 14 21 28
Number of days

i e, ded dedpRitR A
sHATATFCA dollve &l YcaTeR 3afd

R el & el Sfal & AaF S v Avae Wt e

Arar &1 STNT ST TARLT TG YATAROT YHTIT AT IHIA ofaRel & F F WRT STl & STl Sirdl & 9T
(NRLD) dT TeFaifes Farers tus AfERhhed Tfdad (AQCS), T Jsid, Taanied Faners hiafod
(AQF), =78, =fiom Tafat aur sfiom arere! afed @af qorarRat fr dar & dowa ¥ 30,2017 F A, 2018
& a1 AQCS, deTs & forw 3mefan Rive, i feeg dum 3meR At dfed Tot 43 FHAT BT OIEFHEE
ST qUT AEF Aol & ferw gdiator foma aram| EHP & fow 3méfdan Rive & fore veh ¥dRicHs Jaa 3l
Bz 3 F A OIE FArag WMv3Ht & U dAbRicas ure | Qa1 Agriadh Fansi & der 2
9,56,060/- TUT T I 3for fopam|

OIE gxftarg Aamu3ii & forw sira

S T geAr AT RAWY]  HRUAT fawrey Sfaroy  G’shdr

%. 9. AT

Tested WSSV IHHNV IMNV TSY YHV AHPND NHPB EHP
1 fgeuds wiow Reg dvua

1 -ve -ve -ve -ve -ve -ve -ve -ve
2 grurés R e 39 -ve  -ve -ve  -ve -ve -ve ve 1
3 gFUIEs TR B 2 -ve -ve -ve -ve -ve -ve -ve -ve
4 zFds o A 9 -ve -ve -ve -ve -ve -ve -ve -ve
5 wnes few sl -ve -ve -ve -ve -ve -ve -ve -ve
6 S AT oA A 53 -ve -ve -ve -ve -ve -ve -ve -ve
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CIBA

Nfegq aeaT # WSSV & HURY & Teladl (o) Td Trew) B T

ga1-faaY 3reETa & 3 sfiet (fifaea aeamdiar) 3 WSSV HehaAvT 3 Siq Ttoadh (HIIUis) JUT ey Teldd
(FeiReel TEUY) & YHTT U Teh GATIT foRaT I17| FelReelt (10° AR /f.el.) & ary a1 389 fo=r durs
& faffe= gacat (250,500 dUT 1000 FEAT/EM.) B WSSV (10° copy humber/ml) Y Hehfdd Y d¥0T Sfiai
¥ AX 30 7N & Ta H ST IAT| WSSV & Hepfard SHiam 3 Fael HIIuis arel THE H AT AT $HI Joielt
# FRedT & FTY HIUUE (1000/L) & ATEIH F 100% AT Eof T TS| FelRoal b T dTer oy 3F
3HiTRIF AT g o giRAaa aiar & 76 Feilieen WSSV & arge & &9 # B &l ¢ 3R frwrogsit & ot
PUS H BT ¢ foraw s fr Arcddar ged) &1 aRaAncae TR gRT SNulE F arRRd deafcad 6
ST &Y | Feleol &A1Y T $HD AT HIUTs H aRR Hidl TR F g §S Td ¥ hpi # =H dh uga
IS W Had PIUUIS TH DT Jolell H Feleel & A dTel PIUUTS ST HEIT H dTeed a1 | GAT & Fiad
BT & Toh 39 UK o UTEU Toldeh & Hold ¥ UTeU Toldeh i Feilledl digd & & 3 PRI hT bl &, PIUTS
WSSV HhAUT &l JerdT & forad Ureled gonferdt & A97 Scue= aiar &1

PIIaTS FARedT THUAY
6000 ==$==Copepod + Chlorella
=== Copepod
Chlorella
5000
5 4000
=
=
=
o 3000
(=9
(=]
()
2000

1000

pm——

0 n
4 8 12 24 36 48 72
Culture period post infection
WSSV Frsafedd W Ttaraei ol g
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UFdTehed?, drdrea’or 3T HEH &1 aRada

WRI-ST 3cUTe Ughd 98 g UIRTEAAE a7 o U 30-T9F & 3R 3 ugfaat & &g

FaId 3a-forar S # @R I F A FOeiTdr g9 @ Sfow Aecayel gfdewr e
&l

Gfasr Terdf TREr Jea & folw Tadrmedy drere & feram @ el & dae



CIBA

UFdThedY ardraor 3 Alga &1 aRada

sfiom 3aufa 3ust &1 ufasgor

o Stelia ey & aifaehe R Alsa faafa awa & fog, siion @t & T gfbansit & dax
A U, FIUWS IR, Tl X AR gare & YR W Y fhar amar u1| Alse &1 9@ 33cYe
RHAER,  sfom dEpfa gumell & 3curfed aaied ©1 e safdaw aivedR afedad &1 sughr
Hisel g1 & forw fepam aram |
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CIBA

HqEY HAlsel 3M3eqe # Pl I, e 3R A w58 N4 scHela W STerdrg gHa el ¥
Al & HS 3U-URHATT & Had! Ugel TG e anfeu| Agersid aifaeher 3u-fhar ugsr aamn
a7 AT | TAN, NOX, DO, 3TadIed, UGy CTordeh Hisel & UTd UHE URAd! dRe &1 TS Alsel Uomell A
fdea &1 e B ¥ S WY A7 wET ®U F SO b P gHifad B Aser 3R AT
HATH & 37AheT P TR & 32T F @Y var 51 W@ &

ATSeratd il 3U-Ufhar Alse

126



ThIpd drst Tl (A deAhieT) o 3R g Wt Atz

drst Ul / A AHDIA SN Fid HiY & TR0l gHTAT &1 bl Bl & forw, oo o auf ¥
Az & dorqt e & RYAE 7 8 T AT A 78| HS S el arer (0 ¥ 1 dLdrdn)
Siiom T W Ui & Wl I R g3 1 iy, . aeadt U AT WAl 47T & HROT 0 A
L.UL.EL R & [T el ale A Igpiad o I-7 1 e ogor &1 3udier o6l @ideil & seddrer
WW@?WWIWW@ & drell ¥ drefdrel fharet 9 3uelt ar (ADT45)
: ¥ sfiom drea ¥ Ao dTel Ul &7 ST Wd Y [Fas & o o §1 3R 9 B

IRYY S T Bl Ul YA el ¥ Uled &I BH 1S ¥ aH Aol sA1er e
TSI BrIel fFeldr & 39 fF 99 3auea A §.15,000/- S31ET 3R 336 STl & &
#H § 25,000/~ FAET FeAdT & SHom Ut dremal ¥ fAdeaare adea ©@d & Hiak Us & o @

j ®Y H HH AFDIA ST Tl ATGA & STINT I Ep UsT Y
U # AT Rmfa ¥

B
fa: 2
.
8 4




CIBA

TEATT 36N WRT vaarded’ & ofiv 3UgwH €A

TSTEATA H 3HAI-3eldT SUAINT STl oIl dTel Al @Ry et i faemer qfd & sadhr oy &t
SUYHdT & bl B & fow v wderor frar amm| et 3R ol & SR, 3SR, SE,
arell 3R SR el & 3iadelr @R tedTded’ 3ugd TAAT $T S L &
B WRIUA 0-22 ppt ,UL.UT- 7.06-9.15, &TRAA 49-1415 ppm 3R Fdg 3R 3U-
84-3480 ppm &I ThereiaTe 3R HIAqYr SATET &TRIAAT 1 Toie @ Tadlho} & ofiT 3UYh A © |
e & ScUTGehdl &l AT Agec (0.001 & 1.904 Urdiwa) 3R HEHe (0.0008 ¥ 0.4%
didied) & A HAX § UaT godT & | Ca: Mg &1 3901 0.6 ¥ 28.4 3R AfETA &7 16 § 27055
ppm 3R TEIf@TaT &1 ¢ & Y ppm &1 Ig USRId Rl § SIRbdT B A 3@ & faw @it dear
& WY B TR &1 greled & 3efgerhar AR FAEET H7 a8 F YR W ACqU & e e
TeFaTehee] X el & forw For aram ot |

TS & IJadefiT @R et & Foar & forw Tu=
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CIBA

e @ear dramEl 3R dd o &1 Gfaer seer

3TEIT 37T TATAT U ST Teor dred 3R Fd STt ¥ HCET & A1, 3k 37 & RATd § Sheel ohdT I
(<5 (AC1), 6 & 10 (AC2),11 & 15 (AC3) 3R 16 & 20 & (AC4). 3 AP H B4,
AeARTH, AfETdH, UerfT, FeRTEs, Fothe S8 YHE 3! &1 [asevor fhar =m| fed & dive dca
3R 3dThar a1 RS e & o, sryucer, dafferdrs, 3R erta & @ el @ @, Al e iR
drar S 3@ dedl @1 St fRar =T | 3 "l H, A & uraar Aet ded, 3, Sfewad
Frafe, BREBRA , Hicvrgd, Trefrs, HeNfIga, Fethe, 5w 3R SR arena Hf 33 & T Frhr =
el A1 AC4 el & N ,Na, Cl, Fe 3R Mn &7 3Uerdedr s3rer ATl fafdiea Turet & foram g3im e AR akaer
& UTEAT HTATT STOTAT &1 et & aasd AT @iast ST 3R 3 Jigurd # et 31

1000 - am Fe s Mn . A b C r 25
= 900 T _
1 <1y
£ 800 - - 20 X
= &b
E 700 - E
=
S 600 - - 15 5§
L =)
] L
£ 500 - £
5 =
Y 400 - " 109
=
S 300 - g
P (5}
S 200 - -5 3
Q‘ -
=100 - S

AC1 AC2 AC3 AC4

Age cluster

¢u giasr ddhgor & feaar

e @RI W A1, gearsfy & e SAT

T GRS T # O, gearel] Bhea? el HT Ufadh 3Melhel STATeT 3@ o fFerar &1 . aeardy &Y
eIl &THAT ol FHedThed i & foT,0 (TR 3R orse), 16 31X 32 W.UL.E STqure arer drefrel § e
THhT fRT T | fHea Jaorar are ST (0,16 3R 3 WL.UL.E) & 3iHd STor giERofIdr ¢, ¥R 3 QeR
mOsmol/kg &Y | FHHT Jolell H HRHA WERONAAT F SA1GT dearra el 3@l 1 Rl (62%, bE3  and ¢c¢
mOsmol/kg ato, 2& and 3 W.dY.&). Ig gafar & fop . aeTaft 376T9T- 3797 FTIUTAT Y TABR HIAT & STD
37eIar, S IRA WREROIIAT Fedr Jafd & R 3rerer Ja A7 3R g9t 7 @Y. geareft & aoa & Aouey
| FeaR &b SR, e 3R urell 3 hforvrrer 3R AvNRTer FHSAST  30-60, 240-241, 362-724 3R 47-
83, 703- 704, 1067-1690 UL.UY.TUH haral: e, HLIH R 37 AHHI dTel1d H &of G |
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CIBA
1000 -
900 - . Water e Serum
—
s 800 -
=~
g 700 -
7 600 -
=]
E 500 -
2 400 -
=
g 300 -
7 200 -
=]
100 -
0 -
Earthen Lined pond | Earthen | Earthen |
0-1 16 27-33 |
Salinity (ppt)

fafdea oraorar & ded ure 3R TRE wWRReiEar # feaar

HfAe Jaurar  fFeaar &1 Ja 3R TRF wrEefiar W ude

HiAE Tl # B T ¥ gt f Iggfoar & g i & fow I adeor fear =) Saad
WRIU 25 ppt ¥ Sppt d 1ppt & 0.9 WA & 24 g & 3 & & fhar 31, yr@ F7 A graRofigar
3R @fast dcat &1 STaERT fordm 37| urel 3R IRA WraRefiadr 855 & 29 3R 727 & 484 mosmol/kg, 25
9 LELE Tk @ A el | IRA WRRONTAT F S 931 JR gl 3R it orgoranst & 90%
SHfaadr & &7 o fReIaT & 588 Ul doldl & o o). aearelt sfiom ol & asit & aeod @ias dcal

FJpiord B B

900
mmmm Water e Serum
800 -
700 -
600 -

500 -

400 -
300 -
200 -
100 - I
o . mEm DN . , , , ,
0 0.5 1 5 10 15 20

Salinity (ppt)

Osmolality (mOsmol/Kkg)

TquTaT # HiAe weft F ded ureh 3R RF Hir wrErehiTar
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CIBA

3TSIIT-37e19T FEIfehaT Taca W ST dTelid & TSHE & drad Headr a1 J9Iaa

drelTe & VST A P A ST A § drerrd & Fed H Rersdr Fafa & ghd Fear €1 dfdeag &
#, 3T JHPIA (55 ppt ¥ 35 ppt dd ) 3R Teid gaca F fFe=Aar aret (10, 30 and 66 no/m2)
dremat 3 Hrd H1 AT foRAT AT | 10 no/m2 & AT F 70 DOC W eheATd, eldfeeT fopam o |
BT A Pl IS P H Feifehar Tedca & WY gig gof & IR | HoT 310D B JelelleHd FT
A HF M| drerd & et F 3RAF BT Tag WA A 5 F 9 NN TH IR AT I A 9 ¥ 15 N.A.wawr T
At ga3iEifae P 3eTed 31w Y| drena BT F HRR FI 3R goaehe wea gt Teifh
gelcd # PodR A & e I/h &7 A 9| 10 00/02 & Gdca drel drelid A 3= R P,
JTuTdHTeNe FIdTREET & qdadt e Tax &1 e & Rufa & sfa & €

2.5
B TOC (%) WTIC (%) =TC(%)

1.5

o I 1] 1

I Il I II 111 I II 11
10 30 66

Carbon content (%)
[S5N

Culture period with varying stocking density
sfion FemR & R 3reeT-3709T Teca & areny AT F FET HeeTar

AcoAIfAFT & gRT I Feax drae A SFEARTe fafayar &1 393

faeT Faorar arel . a=18t Jaa (0-1ppt HH WRIUA) 14-16 ppt (TRT) 3R 42-47 ppt (SIET WRT) A
Siraro] Hage 1 fafaudr & gHsta Ao fded &1 uder fhar a3 | fHed) &1 o qdde- ureh Seha |
g, @1, 3R e Al & ek & AT (DOC) foram 7| el wuat & 3ifder oAt &, 3o & et &
SareT difaae fafaudar c@a & [ viFeatdaeR3m 30 DOC 31 werdaeR3m 60 31k 90 DOC & @WRT
3R 3Ta FAHIT dremar F gHTGRM A, FARE FH AADIA dredl H, WEHFRIT R FedX & GRI gHT
AT| HoH-HCTA aTell JFENAT A TR dlelld H &o &, TR dTeltdl # Re & 3R FATEr WRT drefra #
FoewR &b SR AR AT Ig dTad F TehIss SAUcd alet Pl HHTIAT B gTaT & R arera ar T @t
A TG & o Fspifaarer Ss-ats & T 3 fa@ma &1 deer drefmdt 3 S enarepl driiiae Jagg &, at
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100%

75%

50%

25%

0%

Saline

High Saline

Low Saline

CIBA

P hylum

- Acidobacte ria

- Bacteroidetes
[ Bret

B catdith rix
- Chlorobi

Chlorofl exi

- Elusimicrobia
- Firmicutes
- Fusobacte ria

B enoz

GNo04

M e

30 Tt # Sfiom Feax aremar # Sharop fafaear

100%

75%

50%

25%

0%

Saline

High Saline Low Saline

Phylum

. Acidobacte ria
. Actinobacte ria
. Armatimonadetes
. Bacteroidetes
- Chlorobi

. Chloroflkexi

. Cyanobacte ria

GNO04

. NC10

60 &t & Sfiem weox aremat & Sharoy fafaaar

- Actinobacte ria

- Armatimonadetes

- Cyanobacte ria

- Gemmatimonadetes

- Lentisphae rae
- Nitrospi rae
I oo

I oF

[ ops

Plancto mycetes
- Proteobacte ria

Spirochaetes

- Tene ricutes
- The rmi

- The rmotogae
R

- Verrucomicrobia
Il ves

B ws:

B vs:

Nitrospirae

. Gemmatimonadetes . ™7

Verrucomicrobia

. WPS
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CIBA

100% _—_——— E———

Phylum
B Acidobacteria Il cho2 SBR1093

. Actinobacteria . GNO04 . Spirochaetes

B Armatimonadetes [ ksB3 SR1
. Bacteroidetes . Lentisphaerae Tenericutes

—
—
-
B Bret e P thermi
B caudithrix B ncio ™6
B criorobi B nivospirae [ ™7
. Chloroflexi . NKB19 . Unclutured taxa
. Cyanobacteria . OD1 Verrucomicrobia
[ Eusimicrobia OP1 B ws2
. Euryarchaeota . OP3 . WS3
Fibrobacteres oPs B ws4
Firmicutes . Planctomycetes . WS5
Fusobacteria . Proteobacteria . ZB3
. Gemmatimonadetes . SAR406

Saline High Saline Low Saline

75%

50%

25%

0%

90 Tt 3 Sfiom Feax aremar # Sfaroy fafaear

W-UfAfeedh TR 6 HerofATrs &adr AR gAY HEOAID & JeldlcdAd HUITIA
wR-tfafed ulAs (PAA) & 3 3R 9 TQUTdT arel Jo@ & 0,3,4 3R 20 ppm & AigdT WX gAT o aram

YA ¥ UAT TeAdT & 1 2311 5 Nfivs wW-uRifes s (essed Wieass 3R tifes tfis 24 oe at

STafeh ¢o MU X 3/ 40 & 9T T (3 3R G FJUIAT H) | &Teilieh el WRT H Tea Y I FI1ET o &

24 G¢ & AT & 916 geiciithe TR &l Fa) 107 cfu ¥ 104 cfu®d @RI & 3R 103 cfu SAET @RT A

g 7| U1 T.T Y BTN GATAT T eI 2 ¥ 100 UL.ULTH & FR W JAde AT & et fomar

IAT. ATSHITIT IR HCITA gRT Tg TT ToldT & fop 10 .U & Aigar o Aot & g @1 b

fe= 2| g1t gutt 3 9.0, turbid Tl (>¥oNTU) 3 Teh SHISTO[RIYS & & 3 GHTET 67 AT
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CIBA

2.5
E30mE1ThrE2hr @4 hr @6 hr m12 hr m24 hr m48 hr

2_
1 -
0_
0251o| |o|251o

5ppt 35 ppt |

Residual PAA (ppm)
o

o
(&)}
1

PAA conc (ppm)
faftea oot F w-vRafes s @1 3@fe vama (fig)

=g (25 WL.ULE) 3R A FaASA (3 D.ULE) Ul H Pl 3afAT Tl H AT 2.8 3R 2.6 mg Cl/a 3R
0.8 3iX 0.7 mg Cl/o $aI2T: 10 ppm Cl P &I T sellf<idT Urdax iR AfZTH FBUlFaRISe & 3ded & IR ¢
& 16 g B A | Gl A 7 72 €6 TS A & A6 FAX e W HT IAT| Gl DIETLATIRT o
TEIEIheh SFERI P3¢ BT 3Td WRT A 38.0x10 4 cfu/ml, 3R HH GRT F 8.3x10 4 cfu/ml & T W &€
T[T | TET AT 24, 48 3R 72 €< <Iedc & A1 HY AT| 38 URUMHA & TdT doldl & & W-URAfewd RS §7efar
FI dFelTes HICTUATNE & FY 3 3UAT & vl ol

w
)

==free chlorine ====combined chlorine
Bleaching powder

N
(&)}
1

N
1

=N
1

Chlorine (mg/l)
o

o
w
1

N

4|8|12|24|48
3ppt

o

4|8|12|24|48|72
25 ppt

72 |

Hours

3TSRT-37T9T ool W selIfRI9T urssy 3R IR esulaaRise &1 3afiy gsma

134



CIBA

grelersy adea ReEsfer duEs (3REY) i seaqd fardar

TR aTcleh & &Y H 31 AR W AT dTcTehl bl FEAAT fohar STl & W MUcAehrellel [EUTY W Areltel 3
w0 # AIfRIH W FEbe 3naRa e Reifsior durss &1 sedaTe ohar S1ar § S B2Rar &1
fasevor e & forw e - e G W 30 JHirasta Reflol 8THAT HT Hedidhe 1haT AT | GIAGR &9 &l
TN, TlchT TR P THHOT I T T 77371 | STGfh UIBEX FU dT THWUT ARhT Tehl & giced &
T 37eTT-37elaT dcdl &l Ueh g@iY H fHelTey fham SiTaT @1 Uieiéy urssy ORC DO & F{ & 15.4 ppm dh
o T & $HDT Jolell A SR §U A Ferae & i A A 16ppm el AT 3F=0T # DO FX 4.8 ppm AT
ST foplt 3mmuTa AT 3 DO TR &Y JaTet & foIT Scute &Y g&TdT &l Hobd &l

18 m Powdered ® Granular
16
= 14
Q.
o 12
(@]
A 10
8
4
= £ = £ = = c = £ =
= IS € IS = = € € IS b=
= ~ [Te} o = ~ [Te} o
(a0) (a0)
Day 1 Day 60

Duration after application
IR BN H AT W HSROT 3afy &1 gama
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CIBA

Iif¥e ardes & Jerar d YISy ORC &Y &THar

Fif¥eh AT & JeIeAT 3 ORC T &1 STAA b 3T H clief SICHTH Pl oeh Teh ATS JAT fomam aram : (i)
HYUT arg HART (T1) (i) 3ife arg  F=wor (ORC T2) AR (iii) ORC (T3) | T.Te=Amdt 45 No/m2 @1
mﬁwomaﬁ%m#a’rwawéﬁmw(1g/100L)|0Rcawr3ﬂaa?rmeuzﬁzrmﬁeﬁ?rﬁa’rasﬁtr

Hi&Iea AR STl AU

10 - mmm Survival =$=DO  _ 100 m%wﬁﬁmaﬁ
TR a1 AR g F dad

9 - - 99 ORC & Ty 31f&dca & &al
o | 3$ | AR & waAen: T,
- 98 T2 3R T3 & 99, 98 3Rk

. 2 98% Sifadar urlr w=f
N - o7 IS A U Iodar & B
ORC &l JaTdadleld A

5 - - 96 #A da feat aw aihw
) o aAGHSA & Qe / YTAEATIA

& ®T A U AT ST
T | T2 | T3 | | T | T2 | T3 | T T2 T3
T &
day1 day2 day 3

Dissolved Oxygen (ppm)
~
Survival (%)

A3 TR 3R s 31Raca W Fifye arae 3R 33 @& gsa

fedY 3R arelt 1 UTaaar FT 3ot & v ey derafes

Mietersy Narifes RIS hafeTH Y & g% 107, 109 3R 1011 cfu/ml (T1,72,T3) fir X & 1. aeaadisl
& &l TIfhIT Teicd (30 and 60 no/m2) aTel dea H TTATRd HdTel W 30 feat & forw wrer frar o |
JFERT FAICTA @ 1011 cfu/ml T FoT B 3R 3T FATHIT Telcd 3UAR H FATAAT Ao # 38 3R
163% 3 Pall, ATSCISC ATSCIoTd H 46% 3R 35%, TATE & S &7a7dT # 42% 3R 36% T HA IR 157
17%Wmﬁﬁ§%lm$mmﬁuﬁamwmmgmam
&THAT H 9, 12 3R 15% &Y g A= 107, 109 3R 1011 cfu/ml F & ¢S |

Control  Control

LSD T1 LSD T2 LSD T3 HSD T1 HSDT2 HSDT3 LSD HSD
0 -~ T T T T T T
5 -10
£ 20 ~
g 7
g 30 -
©
2 40 - -36
2]
= -42
= -50 { -45
Q
)
2 60 - -55
5 63 -59
5 i} -
g -70
-71
& g0 -
-90 - -86
100 Effect of probiotic on rodex potential

foredr 3R urel Y gpureaT #F gUR F fov dielersu MiAifes @ Feaina
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CIBA

Sfdpa i Bas & g Adea arel &1 37aR

PIECe TeaThedd HTATRE & ATAT & HJAR BErst arey &1 Sfdde s oz (coD)  3ifan
feEamst ufse e A arex 3R Hied Tageadl # 100 3R 75 ddiva & oo Tea @ifew | Bearst aey &
COD FH il &b v Hicvad WIFdss (T2) , ORC (T3) 3R Uleri{Td Asce (T4) &1 U9 8 TTH /100
L T & & T 11| COD &1 AUTS 39T 37eTeT AcRTel A fomam aram 3R ufkonar I% § for g wo &

37% @Y Jolell # Ca02,0RC & KNO3 & Ul ot § & &7 & COD 83,78 3 80% T &haA & I
Hd: ORC 3R gERT Hiferarget T 3UANT COD T e et H SUANT Y Fehel o

120
105
90

75

COD (ppm)

60

45

30

15
Initial 3rd Day 7th Day 10th Day
Incubation period

Adea el & COD WX IWRIAF IUAR HT THTT

aréae areX fasaor fhe &1 Sead FEhIoT

FEATT g7 i 31X earaariieor R 9 Ste frgwor ffe (DO, pH, 3T 3R amee) F AR
YR a1 a17 | gl Y AT &Y, RUsieadt T Figdl, TR, el TIEH SN IOT Tl a4rdm I-T | I’ #
3UTeY HIeH H Jorell H Hiam Hed sa1er I ¥ | HEUTA & gRT b fAd v rar Sfew#, A
3R erdad fasreryor fve (& v va fAee fohe) carqamriientor & fow geda @ |
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CIBA

Fafla 3gar Jdr &7 sfFaarey da Fear F fow sugH

Uoed, ANAAHGIH &b UM HSIR AG &b BF YFUTola] FAAT § ATATIROT AAGe! T IR fehar |
AAGE F 1.5 km HT gl W FAUTAT GHR @ ST FEAT S A 22-30 ppt AT AR Fors § FIR A 5-15
ppt| TTFSA SFAFH b HTUR WX AU, ATarensed, 3R gfgacd # Hufeldr e # wiep qua ot fHer
AT| YW STel AADT A THeeTall &b AR W AT HR hepsT UTeled & feIT dhal How’ b foIT U ATSel
&Y UgaTeT Y TS|

8000 - mmm Total Hardness - 35
g, 7000 | a==s3inity 30
@
O 6000 - .25 :.g_
7]
@ 5000 - S
£ - 20 >
Q 4000 - E
o
2 - 15 =
T 3000 - tg
- - 10
2000 -
1000 - E
0 - -0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
700 - mm Total Alkalinity e ) H 9
600 - °
_ 7
& 500 A
8 -6
8 400 - L5
7 =
« =%
£ 300 - 4
=5
S 200 N
< i
= -2
100 - -1
0 -0

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

AR H1H AR J& & e qoraar At F At afiada
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CIBA

. gea13dt 3 WA & forr @RT el S37 6T YROT &HAAT BT Jolar

U Meredl e &, IR Sion & & Joren F .aeedt shion @ & F Srer gfg A< g8 ¥, i
SHDT Tera # ST G T8 . 3TDT Jofel1 3 et wre F Fsolt 3 SAB 7 9 gFE GoT G ¥ | ATAR 3
& GRT U Bl gt Fear & fau 9RO &7H7ar #t ST & fore sita fear man) 3R saer gdadt
A & UROT &TADT A JoIAT AT T 38 34 DY JUTAA & forw i Helt 7 diea 12 e
FRET § Ul T AHAT Sheasl R 1| Tg VFUed S Head) drarel § o =) arelft & arfaaddy
fIaRoT & 3TYR W ST HeeR dreld 3R YT W @l TTell & RO &THAAT el AT SIIAT I1AT | 2006 &
g H 2017 # 277 ha SAGT ST PodX F ST B [HAT| 3 H AT afsal, o ST PT 47T &
37T oY 37T ST 3 A TeifeheT Taca Pl B P T oTe of STl &1 . ae7d &7 S9TE T Fl dole TE &
o SEet Tt thell 537 & 3R U ATer 3 6% FE R ST ¥ afed ersIR S SIereR grdfEder s 3
AgFeR 1 feHeR & AL F g1 &

2006 2017

2006 3R 2017 & ARTEYT 34 F MU & HfH HT U
3T UTel T GO gaTa Hediha 3T RAygsh e, #grg & dasr
UTeled & foIT UROT &TAAT &1 HedThed

TATEROTT UHTT & FHedihed FId UTll, HhhsT dHear drad, faded U, AR Ster et # deax & ugd,
PoR &b R 3R erdfeer wo w Riygdh e & dapeen drege 3 fham o, eawe & $IS ABRICHD
TATeROf T AT ST IAT| HehsT UTeled &l STITE & Aoldreh UGNUT &l Phls TAT Hld el & 3d: TeIs AT
WRIET TG A HehaT BIHIT TR DS ABRICHD YA 1 & | 3TF T1Y & ATY gioid Hag g IR fRdY YR Fr
PIS YHTT el QT AT | ATl TS U ok & & [EhI5 dhepsT UTeld & FHT yaTd 3R 1 3urat fir
geare 3R RAwRer & 75

Srer 3 i Ster [Tl &1 YROT &THAT T Hediehad shich, deltd 3R U F UIveh deal Hr FigdT & fIaxor &
3MUR R aIfdAE & gRT fohar I | Sapelt & A ek W 256 ha, AT # ITERT ek W 471 ha 3N
Zaate & ATREN e W 475 ha hepsT Wt & forw RAwIRer v 31 Fedt §1
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CIBA

Riyge, FrerTy 3 Heper urea & o Ao &7 & g AT A 7 99 TN

depsT Wl F fore Rreier fFar = @Y / ara &1 e ar

e o 3t qof IREDITR FPE QD
et areft AT (N) B SIS (N) o5 R arm N o & S e
UROT &7 kg/Rer Ko/ kg/Ra fIRer fpar I
- 673 343 669 471
HAisdr @TEr é:lla‘r Arergor /2 0.86 71 256
AR W gaors Fget 993 326 290 475
HATIIOT

STeNpiy & foT FeT AR JToT TELT &5 P A e dAhedy As &
frarat & fearaTor

F&T 3R ol FATELY 1S TeFdTehea? & [T YT & dAfHeg & Preed ool # daR fhar aram 3R 38
$ffcege & g feharal & drer faala frar o | aer X & Hepsi feparal & fore ayer 3R Sier Ty &8
P FATDA gelrel & forw Hrear A 1T IR AIBRY TAMRATHT @ FEhT (3T ariaifaIhed Ursde fafdee,
&.R.8 U 3R oo T TR IATATER A, HYTISA) H AT PPP #1s # Ueh dfchaT Aisel qerar |
qeard # AfEar & FRY fraret & @ 7 e 3R ST FaET F1E & INATDAT S AR H FAEDAT YaT
fomam| 190 3R 37 7T 3R T FAELT FTE P HAA: AFAAE B A H HR AeaR el F Prer FAsar
AR ToR Fsdl & TaraThed Pt FAIR fhar I A1) 1S H et @Y 78 AABRT fhart or  fFed 3k ael
Y IqUTET & W¥eh deal @ FEATT B FHSA # IR sHHT ATeg & TAHCE IR Il & Heleht & gaad #
Ul ¥ FjeT 3R ST Tareey Frs Sered s Reaar o aasta 7 o A HRaT &
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CIBA

Pol FeR fFed § MNaesy A9 (GHGs ) FT 3aTad

MTesa 3T (GHGs ) &7 UATE ITeH heldhilhT (4 *5 *2 m) 3T I9T I & ol /U e TFed 3R
el Urelt & At @l deieargeg # AR Fer FAwied (2 +1 « 1 m ) & sNfAaragee # fohar . s@d #Asg
IITART shaAem: 80, 37, 3R 0 .75 & AT | I PR TECH ¥ GHGs &1 TaTE haael: 341, 508 3R 220
Rpcitama/&aex CO2 urly I=7Y | 8 AT AR AAIHGRA & Gelr drelr@l &1 3d89d 623 AR 853
TPelTaITH /&aeY CO2 §| TE ol TUerdThed & TATRICT &hr = &1

dfderag & quenueg & o Ul d T @erd 0F dewk Rired yonferdt & GHG &1 HUIw

S arema @ & Adesa 39 (GHGs) 3adsiad U THT

it arerel & MTersa G (GHGs) & wHd & SARedT & &l faa a1g AR drea FEide g@= & 30 3R
46 oAt & a1 W.a==A3 (56 A 60 nos/m2) 3R . A (36 & 54 nos/m2) ToTd ¥ GHGs HT yaTe foram
IAT| HeaR b G (2245-4142 glhald) & Sc8oid B Jolal H dTeTd dol @ HT URKAT & SN (640-
2942 g/hald) CO2 & 3T AT 3chfoId AT &1 STafh Wl & eR1eT CH4 3c8oid areT 2T, 31 N20
Scqoi ygf el 2|
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CIBA

eI garg d1 e A gdreor

ATATEROT YT & fore amuarer i fuderea feea Afda fvar ar=n) ot dara w18 (0.9 a7ma oR
3R 8¢~ el Aex Fars) & oY 1T Svaiiy ddTa udieTor § T Telr hr Hard WIS A ST Ja1a 30°
HEAS DY 72 h Teb =GeTddd FHeg &I & T FHTST Hebcll & | 32° C STel & AUATA & dTe Hage el &
ST & 3R Eard A urere e sRa ad E |

$-Hig, gaTaRor #fagerea soe

120 +
100 -
80 -

60 -

Percentage (%)

40 -

20 -

28 °C 30°C 32°C 34°C
Recovery
el JaTa & g WeTa WS & Repadt a1 giaed
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CIBA

561 darg @1 iy, B TS, T gEaie R daeard # gifepeerd

MersfenT o gHa

At femel fAafa fear o 3R.T. va. Rwes # Mg spfaew @1 29, 31, 33 3R 35
TUATT W PFoR hIAT ITAT YT & TAT el Pl 31° C 3R 33 °C dUAT & UTel I U ae=A1dt Siiam ahr
faera 3R SeReifadT dek &1 suerifhara 3 gor forfts 3 el vidis 31° 31 33 ° C # g g3, ofeha 35
00 W P Yarg @ &l A4 e | grafhte Taaiea & aRumar (KEGGS pathways ) & Ig adTaT 6r 31
3R 33°C A B s qAREARAE, Oecd wrethe, 3R araifed Aerdiforsisr o1 gfg g3 Siadht 35 °C
W JAET| ST T TUTCIUTARRITE Bl AT aard Siom & @3 udietor & fow 3R ﬁﬁ:a%ihn cITH
TECTEH &l Ul Xl &b Torw 8t Ui foham S § | 33a¢ WX A o fAafda gifeecela # derady ¢
SUGNT e , fEEIT Serad F ST dXe & dIG T SUSRTAENT WA Acahd Toild fhar ST ThdT &

33 T UF Acdd Pl Nl $HIT 81 T 0oy fHerar & S 1 . a3t 3o sTad TFuar # W §o1aT e
PT AT @I &1 BT AT &1 T8 TROTAD & Fa1er JasT Aoldl & Y CFR=R aaa & T dIcHAD

T & ford F IR &1 a1fev |

P58148

DappuP$

Q,' R

DappuF262096

DappuP211094

P300066 /
Dappu

CHY|1D

TRY/5B

TRY|

55T darg & gHaa . ga@is # WaT acas a1 ufaed|

P301022

P227473

DappuP234212

puP308045
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CIBA

1.8 B SGR = PER esssSurvival
1.6 -
1.4 -
1.2 -

SGR and PER

0.8 -
0.6 -
0.4 -
0.2 -

29°C 31°C 33°C 35°C
Temperature

e e & o, garas sfion & fem, 3aca 3R ufaen #Aw

0 geard # AT darg # GUR & foT ga@1 goaite e & e & gHe

fepra 3R v 3uTeT & A W aar geree [erfde & que & gHa @ 3w 31 3#R35°C A
fopar T foee Rl @1 aar goefe fefat & @ fia fhacas ST (s, 2. 090, 8. 39)
TR 30 . geaat &1 B i W eTe TR T | HeET uRuTe I A7 Y Fecaqel W & geid 3R

31°C | # =9 g1 goraRfiel Webcldl T

3 s SGR  we FCR  mmmm PER === \\eight Gain

Ratio

31C-1x 31C-1.1x 31C-1.2x 35C-1x 35C-1.1x 35C-1.2x

Treatments

- 100
- 90
- 80
- 70
- 60
- 50
- 40
- 30
- 20
- 10

- 160

- 140

- 120

- 100

- 80

- 60

- 40

- 20

Survival (%)

Percentage

e 3R Ovs s W O geard i auaE J9a # guR & fow gar-geaeie e &

Q@H & gATE|

144



HIERIBT 3T St SR

TeTfed A & Sfa fawa g gaifie e & deomaar gvgd &Xar & | dar 39
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CIBA

3regafAeh 3R sta giafarehr

arge Tuie Hgle gy Teh UET S9N AT § S TerdThesk 34T Bl 3f¥h dR WX HANT e
UEHTAT & | Feoffdel 3R AAUR 0T SATellol Pl SUTNT & §U, Ugel IR 38 iy &
HRAT VHTSIT Bl TYUT R UX FHST IT § | TP S H 0,488, dL.UL &F YU wy: PHIfSaT
STE & | 3T VENeIC Bl T 08Y A, IJYUCA & U UTIH IIVNTH ST dhek drelid & urd fomam
AT | @) IIPAVT SFATCISN FT SUAT A $H AR S YOI SNl T Gl oI 317 | Geard # e

AR 31gspAvT T Y 383 Alge efaat & gedfaar ds@ & Acg @ I | ey Ao
Sooiddr T8 3R 2uo,¥uy AAUR s & FIH U Sec TH. TH. @1 & q femar = |

Fod 3 AR

3T Utafafnat s
3T FT Ugell IR

R Seof, TH. TH. dl.
& SAH DI FHST IRAT |
St & 280,591 ddT &
Y 442 PEIT SNT & |

YUY SC[UHTHAT SHAIH & Jelellcads HATaT
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CIBA

manmﬁmﬁrgm27,883ﬁaﬁ1ﬂwaﬁ§ﬁaﬁﬁtmsszsﬂﬁmﬂwwm
R a7 | 31 AR T8 @ (F1. V. U F, g 0.0 B FEdr § & Ay ridel & o s
foRaT /AT TE 3Tl 280,591 bp P HACI 3dUe AT | 3H IRT & o0 ITg 3@ db & qaH
BT AT &, S AT B WSSV THIde & A & 38 ST o dig T 3U-yomel Siafaehr
(3RTTHET) T FYANT b fasevor fopar 71 | Id BTead Saatariel TR & Terddl ¥¥ IS
HeFdad 1 Jiaegaroh fhar =T | FeUTe arRRy Sed & HedT § dlldhel Sollee el 31T soiee g
M ol & SEAATST B §U §-dog -9 & Y PIST Werdd 1 AU I IT | TFAFA FR
Y @YU A HeFded Bl S db srered # |iar 7= (MG 702567)| 320 Tdrele & dqol

S &1 3= WSSV WEIeied (S Siaades & #Hisle ¥) & Jofar fhar aram, 589 3 tdiele &
AT Sl 1 faa”or g/ I3 |

Sedl B &-A8 & YR W . 3wa o Saa ags

qd #, .66 el Rg 3due e & fow sf3aa ase o &1 seqfeom tolewet W Radea
frar arr a1 | 3 Ryadew Jz9 @ aqut S aaa # sudier o S, g8 & g
@1 {1z, o J5a Qe 3R verex RfFAT M w1 & ag 225 gb wFaTs & 1.97 [l
qsH Urd g3 | &1 3ol oEaddl Reded are 8 1 Seoll B &-71 giad & 3muR w Sheta
T TFITS BT AT M1 I-T | 17 § 32 & Fed - A SAAH HT FF18 B HAT T
& fow suaer fFar o § | 3899 ST &1 oo a$ 1.57gb & 1.87gb dd W § | gwrmagirr
SN Al €2.7 ¥ 82.9 % db § | H-FR & oFAS deed § SiAH B AFAS dodl & AR g
?St@mﬁ%aﬁmﬂﬁwﬁ T &-IR & TFAS el A PO GENIs T STl Bl [HIGRA b aole
bl © |

1.9 920

80

1.8 70

60

1.7 50

Genome Length (Gb)
(%) 3usru0) yeaday

40

1.6 30

20

1.5 10
17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

k-mer length

FFATA A s (ufde as-31a7) 3R B sBFa A & s 78 T (e ars-31a7)
3R soqdfdar g 3T & RAffed F-aR wars (TF-3187)
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CIBA

. $feea o1 daqot et e

1.97 Rfcaaa sedffan Radea &1 sedaTe At AU saman, &, e, @ afdes abdg, 3R
TATCTd JA1HEG el EdFeod & @1 . $wa Shefter spfaeh aaman amr | @l did 3oy &
Te Ul Tl § N Iheell B ghs A TT TI;T &, FHHT aole S Sl # 3Ta FeAanadr Ak
GElrd @ Wl © | e 3rdory &Y Sira @ Uar doll P s4h gRT Al &t fFeliae hierd dh
IQFd fovar o, S fr gga & SAEr ¥ 38 I% @ifad e & % FT g 3R eeretmfaer
S Siietd # Sarer & | Y o 3maRdes gIaT UTd el g gooo &l UYL AT 3HA TAGT HATS HI
HfeTd, TYOT HiETH &M 2.¢e T 24.08% & AR Ig 0 F Ry YT A & yflafafca &ar & (wr
ey AT F SNAH P TS .¥0 HT IFFAT oPI). THH 58 ad Bl TAIT AT &
S SAIHA BT ATl B BIC Secellal I8 & FE1 a1 Fha | AR . Sf2pa Shatd o1 d
HpafodIT TATEHA W foRaT ST Afel |

oY 3FhhA 3T & HUR W o1, 3w & 3rddes Sad & 3w

Sow A e 7654919 0149684 9931046
HRTE A FEA 2 1000 bp 919121 303453 185169
21000 dft & HRTT F% 2177 15.05 1.86
m;“:ﬂg ?’;’rﬁm 998 118 791 548 973 115 972 512 812
21000 &Y ¥ HRTE T % 12.07 9993 1.03
S

Ha dar HRa, A 12399 108009 99336
GC (%) 37.90 38.91 38.35
N50, bp 1346 1685 1491
L50 81460 107511 68592

WSSV & Twfda Rfaaw aeamdt &1 gifesceta mwrsior

sgmwggl:méammasmwﬁ?oamaidiaﬁmsﬁ?n(a:?oa)aﬁg@—oiwwﬁamwﬂ
TepfAd IT | AT 3TeT9T-37e19T SN & el TFUed @l 2.9,3,6,%,83,8¢,3%,30,36,¥¢ & 4§ ©C
GrEe-Telsl & T off AT I-T | $eheal fham aram oy Hodew & gid foradis Asceld # 3/a%g
AT hoR A Fafed fohar am | 3t @l U & 3R ¢ & g1 Se TH TH [0 aR—EA @ HHRICHAD
AT AT | GRRA DAY Bl 98 HAIT-37c9T THAY W TehdAdd & TG FY UK & SEAATA & I0TAT
frar amam 3R TE TS B Fer H o¢ G F ag aRRS B F IHEA gig gof M | gafow
HepfAd 3R =07 sfom @ 2¢ g W U sheaT A 3D CIfBPEIA HAFIell g 3R Ha AT
Hifcafh & g & U g fhar 9T | RNA @& 31eT @t $ol & sfion (3 fad=or 3R 3 dhafa)
T R RAE TiHcdzR & gRT 3TFcell T AT | 3 TFeell J T Yo & ¥R3 IF & IATU L,’R,3¢Y
grafipted sdue fhar | grafhted &1 Al S AfAcais & 3eaaa & fou @wfda sfat #F I
F3ecd forar = | fafaafaa grafecea @ S & fow ¥ omer aRadd 3R c.c0f & A THIIR
HEIT I AUGH foram 71 | ot fAempT ¢ grafoheed Hehfad sfiom # Rfaafda aw v | g4
%éaﬁxﬁ%muﬂwammw%|ﬁﬁﬁmm@wwmﬁmwﬁ$
PpRC) |
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CIBA

TFell HISCIALT & §RT WRIUTAT ASell 3R B & A AT P 3HFATA

aﬁmmﬁaﬁaﬁaiamﬁamﬂaﬁmwwﬁmmm%lﬁﬁﬁmﬁﬂmﬁ
o Fgcayet siseT TAIUS ¥ | UF off TH Sali F ol Beelia b WY g R F T
giFAfad uada § A % Re & TadihedR AST 3R Afewa shal & Naid diedd 3R Repraady
TIFY P JHS BT UAE IR & | STV Sial &1 S o gHs & v St arset &

TS & T oAl 3aTE & | SAAA TS P AT accuri C6 Told  Fell ATgeiALT & gRT (A1 &
qEAEEAH) & gRT AT (Fow AAedd) & AT IR A AAH IS F YR W SAMAT I2AT K
| BE ST & ASTORT & 9 IA-369T dHq § fordn a3 AAH qsef &1 AL g R A fear
AT & | TN R A UAT Tl BT TS BT SNATA TS TBT & (3.b £ 0,06 W ) TP aed
IR B DR (0.44 + 0.0 Ul Si) FIH BT § . SAIHA WZal H 3l fHerar a8 vafdia weeh
T IR suFEEU # F% e H Fofadr Feaa ¥

arferer 3 & aR sl genfaat & S PR Ucdd & foror & @y Emr = § | gaa
. AR B BB T FSAAT & AR AR AT Sfiom & drg Sharer 3ER F Agcayel AR @
I=AT |

BF Al TS BT SAAH ASST BT AT

T 072 + 0.01
AT AT 0.95+ 010
TENTAH FA 171+ 016

FHREPTIY 3T 079 + 0.01
fers atepifarto 0.87 + 0.02
AICH PTARRIT 0.44 + 0.02

¥ S Sfta 1 SN BT AT

AR Shee (b S ) Ffgem @1 S (d Si)

Yoy Hear 9.86 + 0.06 9.91 £ 0.03
UTEH SR 930 + 0.04 914 £ 0.02
U et 239+ 013 219+ 0.03
osH sfeww 919 + 0.02 047 + 0.04

* The genome size varies significantly (P < 0.05) between sexes.

RN e sfiom fir FaTEar Gl

Qfagd ge=dt 3R NfATd Als= & e #Rd dA Afaw 3y aaaie U # vh 7qEF sl §
| ST TFATCHD Toleled R UTeled it & ford SeAept fqeprd fATUTGe ol Ugelielell 3R Fedihed el
YA PeA ¢ | 0. SRA P holloaieary  ardl T AR gafre fafauar @ stea @ dre e
TH rRNA & 3HifAd Headd ser & gRT fomar = |

deadt WRIAT T & ¢¢ Sellehl (FPEIT, R0), QU (), ST (30), PHIEAEET (30), It (30),
FrAAA (), Pleadd (W), HIGT (), AT (30), AP (L), AR TC <R (yo)) ¥ d. fFa &
AHA ol fhar =T | W 3 IS ST Derdd F gRT gk Tl & RAfeed forar am=m |
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CIBA

fAeIpifzae ¢& TH rRNA 31T &l 3due fohar aam 3R Iaded # ¢ S deda @ diar 7= (MHO
RYRCC - MH oR¥Y¥o¢ TTFITA AFeRI & 1Y) | HcIwifedel 16s rRNA Siid dadd 3rer Jra sifeladia
Aired & FErIar & Y Far 77 $88 ATGH UST HT HRT A 99 & aie & 0. SRwd wid o &
HH A T Prebgly  Teieh (TTRTH dOTTer) IR GENT WRA P T HIN T TLieh (FIT, Ploctd, el

FARY, e, PrbIAET HR ) |

Sampling sites of Indian white shrimp.
Places in red indicate that samples did not conform to the species

Traofa® T

T FeRRe W S (GFP) & TiEoiaiad & SR, 338 FeRAe haAlesy & 41 Ul doatel

S fopar mar | o). gt F Jideid der-tadia deex ¥ _faafda fia weoRkde Wda (gfp)
RO g &1 gada fopar = | fafy ueaR & gear @ dlaead @ @i-vfdea gaex e &
Tyt o W fopar arar | S @t 0Efde d )X GFP dgex & 37X STell 137 589 39 &
IYTIS F AT feT-Tada WX gfp Sl I/ ST H. 16 H TE il TEARIAAT dlell & DH-5
T A Foliad Far ar=r| AGULD Fdd & foT gaeld T THEUT FI 3T ol & fov B-actin-
GFP CAllioAS &l 3eldl Y Ul decdd H eI fam I A1 | Sorarere & 37eT G, Yo ug /
THATA 3R 100 FABHEH / TATS W AT 711 A1 3R SHAT UTeld TR H 9907 Siom & ary
UreleT R I3, FelRIGY &l ST it & forw 39T & ufchar &6 ufchar IRy & |
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CIBA

YT FIAE b Faaear fafagar

T Yallid Pl Teld 3ab AfFd garia 3R 3R AR 3R uoidd & dROT 37eldT-3769T old &
muﬁmummxmmasﬁnagamaﬁaﬂﬁﬁ%ﬁ%wﬁv ar Tl & I
HTABAH TR W @i HeeTar g STel & SHeh! fATaedr o1 aEdrdsieor gl maﬁaﬁﬁzﬁ
ABIT P THASS # HAcg Pl & AT & TIETT AT @1 FaATor v & o off suaeh R

| Rrafsa #, ttad thAE Shad § IR 9Rd # Teitad AR (T TIE), U FG
TR # fIaRa ¥ | 3¢ A=7 7 @ @R gl & #Aoe § S Hr w@enfde 7 @ dAer a6l & o
aaqﬁ?r%lsmﬁr TTfeEar 7 dele ¥ deR & 39 Hiag &l

q{éﬁmﬁsﬂmaﬁwmmaﬁéﬁﬁmﬂmﬁmm% 59 JAUIIT H 3.
Wﬁmmmﬁwme/smmmWWMWl
s fou 8. FEARE sad & dJoa Rfewr (19), AP (10), (32), oot (17), IEHST
(8), IFTATE (40), AT (19), FIER (19) HR AR (23) F dc W THiad Y 7w Svav
aﬁmﬁﬁaﬂmwmawm%oaﬁﬂ’rn-amsrs/ssﬁaaﬁuaﬁaaﬁiaazﬁﬁaﬁmmml
PURIEH HFshAT T ST TH TH T 3A Arlequin 3.5.1.2 AIFCdIX & 30T HY fohar aram
AT (AP 4) | U THE IFA & UdT Fen fop Rfver gamat Avraneis Ferd; deerdoll ama

aﬁm@waama—mwﬁ&maamaﬁmmﬁﬁﬂmﬂmmqﬁmﬁm
3T & (41 <0.01)1

(e

AD,

Et

st
B4

TEICEH WA & T & 1T THUHST AT

AFIAre Mar FHER @y

AR gferhe Erepicl
di (8) N CTo) ()]

(10) (32) i(17) (19) (23)

Rfewr -0.04™ —

ATTATEHT (106 3us

074"  _____
gferdhe (32)
0.60** 0.57** 0.50** R
deordTaT (17)
e () 0.85 0.89 0.69 ole™  _____

JFIIE (40) 0.30** 0.29** 0.46™* 0.12** 0.20"  ______

e (19)
Fek (19) 0.61 0.59 0.53 0.30 0.49 0.32 o

@l (23) 0.61** 0.59** 0.52** 0.07™ o.10o™ 0.14** 033" _____

0.95** 1.00™* 0.81** 0.68** 0.94** 0.59** 0.65* 0.69** ____

*

(** significant P<0.01; ns - non-significant)
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CIBA

ATScIpilegdd VAT BT SUANT FX JATH dAIE HT AATTECIAT FIGAT BT FAIIA

fAredmfther & F9e ufRel de @ ve e arw ¥ (A FHEE A8 ARd: dFrg a4 3R gdf ae
(ATHIATg: gierhe Fier; 3MYUERN: ANRITeDT AR FLATETHAFTH; AR i faferr sie)l
ABIceTd S Tadivey 31T W3 | @Y HaAM: 98 3 11 fHehiher & Tq7 @ HghfAa fhar
IR | IIRAT & Al A H 3T treliersy fafduar 3R dA fFoiess Afdvdr o=r @ |
wérdivey &1 fFHuor ephat # 98 # ¥ 24 ¥Cellersy & G g3 S 0.782 #1 UF FeAlered
faferegaT ater T v 0.002 Fit FATerEs Afaear are a7 & | @30 0 & A 11 TAF T 17
EoATETEd T g §37 forad ¥leliergy fafaudr 0.768 3R =yfderdierss fafaudr &1 toeitergy fafaedr
AT 0.002 TTATIAT | Y 3TH RCAICISY 44 T & TTAT 74T | TRt U fIHWOT & HJAR FAgcaqol
A fafaygar sar 3R 3R I3 & drg a7 | gl ae F 3T 8 § Hediher Agcayer
foaea & wefda =& ol

I FAE & AHAT TAET HT aor
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CIBA

fAremfpY & SEI-arR Fst AT &7 AfcFa

AZIBIegdd S UT 3MUTRA HANST AFeH BT JTTHEAT HTJafAh JeIId

HIST T UIpfdeh TETET H 37earieh Headdl ATPasel/A S )842 aTi( ATz rga
St @ fagwor fear o/ gor Sruan 3ifEam, 3y uger, dffeerg, dd, deled iR
IMar d¢ & A Felc & T FeIq F APIAT TAT| ATPase /A S ATAHIRE TSRy &1
SUANT Y W3R gRT I&rAT I137| 31{0deh feAdr (AMOVA) &T fa&uoT 31egeha 2e1 &
Tl =Tl foh ehefiees 3N aam & el & TaTer dfdiel AT, MY UG, 34T 3R il &
HTETET A 37T A| Pl 110 T F A= 10 AT AT Tg=Te T 72| Tt FHerre, ofied 37erer
FOIT & 3TN Teldh AlSIG, &, INGT, el R T & 3nf3em|
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Matrix of pairwise Fg

Tamil NaduH
08

Kerala-

08

Andhra Pradesh

FST

Karnatak

Odisha oz

00

Tamil Nadu

Karnatak
Odisha-
Goa

Andhra Prade

AT Aol &b FClh & T Fst HT 3Meheled

AT Aol A CAloAT AFH TUIS FATT BT TR

Jqag TS gdAlT ds F ariiRe ufthanst, AT 0 & F FATAIT T gsiadausn
HAecaqur # e AT & | oo TR F WY aasd e # alada dasa
TS P Th HeIdTed SURIUT AT H TSleled H TSI TIT0T Pl HHAST & forw
I G & | TRaci= 1 fAHu0T el o foIT & Heole F GRS & TY Colted Jod
TS TR Mz & AfFeT RO # Fedc, TTTH ACIT THT fhT 1T | (3T g &
U #H gHfed) 110 - 30 ATEHMA(, GRUFT IT TROT || (3G I 120-180 HIZH (3T
afag Fr =T |1 (37T aTH 180-650 ATZHIA(I

T @ 39 AU FAH GRUFTAT TR & urg AT & JH]d, fadwor & fow gqo
foRaT a1 | 170- 61 THEIAT TATSAT H estradiol 3R STETRIA TSSH
immunosorbent gRT TR@0 W & el & TR #ff t-Harg [Aereisiad &
JTY AT | 3T TR TECBATA AGT H AT Fdfh X H SFETUT & TR 31AF 21|
Uh JPRIcHD Tedad AR TEed & &R, faedefaa 3k e feaa@e
JraTSeH (3MTar &) & = # g I

154



CIBA

Vitellogeninifphg/ml)
Estradiol (pg/ml)

60

s

Testosterone (pg/ml)

B |mmature T estis
[ Mature T estis
I Stage | Ovary
[ Stage Il Ovary
I Stage Il Ovary

20

0

I Fole # faeaafas, veafsara ik Treeeta &1 TR

faera gur F T MIMBMETadiam / &8 9 ALIET AT Fued

WMIRASTHUIR / HF 9 YTl Teh HeATAD FHAS ST HuTe WA e, S fadw &
q F T P JoIadl H 3cuRadd d¥al & fow G@mar 3r &1 AR Tad-3R
S #F AR 3cuRade 3cUee HIdr &1 TRMSTHAU-3TR BT FEAST STl FATadr &
IR & T el € 3 RAYE &Y 718 ¥ | ueieule, veiterd G, Us & U § Aocayol
& getfa §; &Tclifh STl i3 g yonfa & gadhr def gfg & wrRor arar 38§
gaferT, Ig Uanfa &l HRATSTHN-3R BT SUAT BT AT 2B b T a1 7=2m| gfep
HETIA BT 3T AHURM g F UR HAT &, ATl b AFARM [epra &1 it sharar
T A IW@T 77| ARNEETRA A dheprel ATHUTRIAT & fadra S FT F 1ot T &
ST &1 Tepre GUR & ToT HIRBMETHUNR / 9 ACTEY Sl HUIGA 3UYh USRI
feamsar 3R Az fRufaat & myostatin S & gada & fow sggfaa fovar am=m
(STEIT® -8), Tgitad Pt & 3MifAd & NHIR gada grr ARRCfea Hr dfdcafn
T giF g | ST & RIS IHhehal & THIRTAT § ScUeed AFUWRN Sl & fARE usad
AT BT SUIWT &, Th 690 AT & TIFCHDI Scleed fHaT I-AT| Teh 20 AT AT 3geha
ITTH (WEIETHER USaiee AIEIE) & ATY HJshd Dl gl &l 18 |
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RIS i I myostatin S &1 yada

ST GIATAE THTHITA FhAT BT BlselloiaAied of
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HHATIOIG T va e

Ao O, Seslla ulde gl & U 3iffed 397 | War aefoe g6 & g

TEAIHT T FATH HAT T

Gl Sl H WRT ScAslld Uleled déld APIART & fow U debfeuss reifaenT|



CIBA

grATioe fa<ia va faora

AR WRT ATsid UTeld &l Th FITEThIT AR-TIE & (i & Aefa)|

HSHTHR-HIET F GRT STl Uil & Feal H T30 &1 JUH TEdd Sy aUm ARG TReET daR aded
& el Y| 5T IR TUE H TATYAT, TT 28 I 0% dh & ScUle U IR Y Tfeaferd fmar aram g1 saat
WRT STelsid UTelel &l dehelieh! Teol3il & Haftid Faar 3R s yara qur fafdea T2 gresdi @1 wanfadr
TEATRUT & T 3@ S o afFaferd frar amar €1

ICAR-CIBA (Brackishwater )
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STelSid UTeled U Ueid : T & disil U ShlaTitherd
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CIBA

2017
2014 CIBAMOX
2013 Milk Fish B-Nova VNN
breeding diagnostic kit
Vanamir' . R
. . mprove
2008 CIBASTIM hitcShimnp nested PCR kit
Pearlspot culture Lumiehese
Seabass farming Shrimp Larviess seed u
Wi :::'rrlv?ula(ed - predichon MIlkiEbicecey EHP detection
quaatl?try feed devloped by Mud crab Kit
Kits CIBA hatchery

Penaeus indicus
Spotted Scat &

. Seabass Cobia Seed

Asian seabass larviels Production

seed production

HaT o1 G geanhd af $’’L H 086 d@

HRe sffom aRee

giom, [ # T 3ud Acayqul 3cUTg , forde Fg @ uerdf & R SR # 9.3 ufdwd &
AT 1 W Q028 & a1 ATF aaiR # o AT 7 3Ra &1 gos v @ &, forast oo af 6 geran
2¥.4%J 37TAS P gfig (THU3N, 2016) TS Al T 086-20 P 2RI HRA BT SN AT &1 TRATOT ¥.3¢ A
T | Ugd 17 AT| S Al & SRIe el S9N HUAT TAE qAIT @A §U Alcegdhy e & gy
TATA W I & R oraet uRaAroTesds aTer 3¢.2¢% AT Fol 3RS STort H 3T 3 &¥. 0% P AT
e &1 gl i & aRemoncae §U & e6.:9% TUT IARHT SToRT B 37T & 20.33% H g §8 T Pao
grferd sfio &1 & Aerera 3.0 AT RPN STeR AT, A HRAT AT Td AET 3cUrel & @aTd & 37
¥ 311 ar| At aReor vd g # gfig 1 HROT AR A O, aeA1dT 1 gALr qAr gfaegt B arer ot
S gfaror-gdt TR gt 3 Qeit i FHEEst ¥ 3% FAET AR #F FRae ¥ AR sfiei @ vaE
AAAE IARDT

180000 s USA - 5000
(3¢%), afgror-gdt = SOutH EAsT ASIA
R 160000 — RS 4500 3
Q (QY%) HQJT e Frozen shrimp exports quantity E
@ Frozen shrimps exports value >
PR FAIT 140000 [ 4000
[ ©
(3¢%) 3R Smua £ - 3500 —
S 120000 2=
(V%)% £
£ - 3000 €W
> 100000 22
= L2500 B §
< o .2
S 80000 S =
S - 2000 §E
60000 <
- 1500 >
=
c
40000 | 1000 S
3
20000 - 500
0 )
2013-14 2014-15 2015-16 2016-17
TR T WleieT Siam ot
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HR sfion fAaTat & Afe, Ui gfaga aur Jue gRT ARTeeT

fafaa Stereia ure 3curel & &, sfion 3rcafie Fezare 3R sa@T uree fAHIRIG: STeoid UTel Jarat
fepar Sre ¥ 1 Géraraifees 3raul & BROT A3t @ fAUeRor sgEuTe vl fawre vafead, e 3R,
e @t gerer & arel Tafewat qur Afd ATt afed @l ®ea gesdl & faw Rear &1 fawg ¥ dhosd
STeT fASiToT & AT 3T & o af 2003 & 080 & SR AR, ZANA ZIATA TAT AU GRT AR St
& HHAA: 997,310 TUT ¢ HHTSAHCT Bl SeTch ST H e &1 faver v arar | gfae Rawee Y (gfa fAfoaa
HARDY sTert & fore faaTa fpw arw it & fAwetor 6 gean) 3@ goar Ui gfaga grr Ao
&1 g ugfa @ ufafafFad wvar & s uatat 3 dreed, gaeeor giach # vaudiid etere aur faad
TfeRoT gRT TET HAAW FATF0T AT (TARET) BT HUATAT IT §| W] SATUTT & HEal A a9 092
S TR ST FgSieeld 9T SR e $r Alsigelt & HRoT faresor fhar a3, ot sz ged!
UgRT G g & | 3ART AT ST o7 ATAfEen fRTAI0T aX (Rt Teh STt & oot 31Tt 3 & fonaly off e
& Al 3 3¢ Ao’ gRT TARIeRTOT 39T 3 3/ G BT IHUT) TG & BH (0.¢) & T4 B af 080 & SR
AN g & forw I8 &X 2.90 W & 3R aul & 36 o # sear@eig waft 3md B

160 -

=t USA EU ==te=JAPAN
140 -

Z/\___\/_{/C\v/\

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

No of cases rejected
() [o:]
o o

3T, AT JfAa= 27 AT §RT AR S fA=aiai & ARretor

gy (shremdT)
2.5 - - 0.14
= USA®EU = Japan
% 0.12 %
(4 (4
c - 0.1 -
2 S
© k3]
92 - 008 9
[})
2 2
= - 006 2
> ®
- 004 &
- 0.02
-0

2012 2013 2014 2015 2016 2017

Columnrepresents URR, Line represents RRR

R sfio foratat &1 gfae Rarere Y aur Rafea Rewr= e
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"R sfiom Fatat & AReor & e afa

ay 020 & SN AT & Fol Hed H IANDT R U & FeIt 3AH &1f BT 3 0.3% TUT AT
(AT & Tedh 3 e &Tfcd 0.0 TEr &1 TROTH & FIT g3 & o6 Te &7fct Sharer siiol & 24T o[ 1 %W
N A T AR gRT FATHIOT 1 U@ HROT ey Td AT (¢3%) % o sifasy 3, gatst & doady
TUT JHEHIOT TR T AU FrAifead a & JHTTRRT 0 & ARATH fRIT ST FhdT &1 SR HR
gaTs A faeit 1 fafeaerer qur uarst # Sead Fereqd Graursid § o #iasy 3 ARreor a3 &l Ha fhar
ST el B

YRT STersid grere $r graifafeat & gera o fadvor

T FIfAd STersiia urele Hiafaferal Amd: seeguanad! fohe (2002-2009), RfATH T3 HT gAA (00R-
Q096 ) AT HIATRCH 3cUTG (08-20¢E) BT THTT FHedidhd UG 'SAYC-3T3CYC HTSH HRIH Seedeled Alsar
& SUANT gRT HTeholel fHAT IRAT| T 003 F 088 & AN FHTIA FU U 3 i gafad utanfafrat/Afaera
HERIT SEIaTdT A UL ASTHIY &l ot B W1H 34,4133 TIT G018 3, FSHDBT A7 ISR -Fralr Y
ST &1 WRT STefsfa UTelel & 3efeere OX f¥aer & faemer gfcremsy g3m € ereifes dhaer i dtafaferat o &
o fomar aram &1

GRT STeroiTd UTelel AT fRATEAT &Y AT DY GIAT BTl

o auT uwea FSfodl & dTae Sculed Td Yadd O foRarar af 3eu 3afd & 3Ta 3 uim adr & S
WFRITT Ugiad! & geialt 3 TR I ¥ 3fiom yenfa SR 4R athg sfiom (NWfagw aeamiw), Aewiser
(T TART), TR T (e e w ), PITTAT (TAAGId HeAlsH) JAT IS hehal (TSl ITCT)
TAE UoTfa § e 3160 3rafd @ #ALTH 3afd 3 STad? 3m urd aid &

I &b Profdrs forel 3 forarar & uarT (T d ) afaat & 3iaeta dara, Fewfeer aur gerdle & area
T 3T T AH HAA: YT 2.0 o1/, £.¥1 AW/ B TAT 0.0 TG/ BE UTd §S| Hard,
fAedm R TAUT UeiEuic & T 3 STH-SITd I1guTd HaALm: 1.29,1.38 AT 2.%¢ I&T &

& ° afRoT s aog sfiom  AfH®RY wIRE dew W que

(o] urera aufl #dar # 4 6-8 6-8 6-8

02  Faeor ueeT 6/3. 500000 8000- 5000 2000
10000

03 304 fh.am/z%. 8000-10000 4000-5000  3500-4000  2000-3000

04 dNIR Hed %./fh.am. 220 140-150 300-350 300-350

05 Thel T o T./%. 22.00 6.00 12.00 9.00

06 Hehel WNIT oTE T./8. 15.00 3.6 8.00 7.00

07 g€ 3 &9 /8. 7.00 2.40 4.00 2.00

08 3culed o9Tg 3. /fF.am. 150-180 72-80 200-250 230-250

09 o &WTd Ui 1.47 1.67 15 1.29

¥ 2024-2¢ F GRIA GIETUT HRA H TR Hea! W 3maTiRg
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SToToid UTeld &l faedR &y

Tdd ORI STelsiTd Sculgd Yomferal & fort faedr v [amarcas svdaiy

dfAeaTg & PG forel # daPTCE AT FHg A TANSHICE, doeds aAT a1 AR & FHg Y
i & ol WRT STelT &7 & TRIg @A (ded Herh{ihy) & URT ureled &1 Ne-Flrg Aol 6
giafarehr dorst o1 dfientor foRam I foEed A0 a9, W-a 3¢ JA1 M-313e @y AiFafed €1 aea
Teh B URFH R TR & AT Uit & FIgor & fhar ar=m 3R a4t & wy-go AT dd b-¢ T &
FHIFOBI3T T UTeled fohaT a7 deusard 3]ferr3i a1 Wr-a3mse USRT & TUraidaRd foram | g6 g
Qo-goo T, I THUT ASTorAT PI W-A3TSE USRI & AT-3T5¢ USRI 3 22 oh. 7/97eiex T &3 I 319 & UTeied
o TR fohar | FSTort & War gRT faehfd Faag a2 3meR (Hardcad & ¢o/f.am.) e |
3Ea Bz Fada e (THHER) £.¢9 Sof [hT TATI ASTOT € ATE i 3af & Qoo I1.-2.3y fh.am. HT @)
IS §| U A H al HITRAE 3uST WAt F weo ORI H Scurgenar urd T TS| 3uGw ST § 9§ 7 ar
IR TFEHT §| 3cUGe NI & 0T & Ro/fh.am. 1 718 51 o6 RAepy X & 3¢o/fpam. & Sgar
AR .0 &1 AT FaG=, W-T3M3C AT W-3T3¢ TWON A YA R 6 H1 T arel AT Pl hAA:
6,000, 5,000 AT & 8,500 T AT 3T Tl &| AT ScUleed diHelATg HET b 97e, TeT THR &
T AT & S §U T, Sl HEY Ulelchl § alT e & A ASTodl Tl 0 3M3cale & ATH 4
SUHIHINAT T AT §| TH AlSel T Jgul e AT TE2T, el IR HTRIE T3l H STern i T 2

ol WRT Aol 817 H AeT-Fag e uree Afse

Afafher T Sfiom urela &g Wearaferies REd seafia Alsga &1 fawra va ddfidhor qar sadh
ST T FHediehed

TeATHY UTele & Ueh UATaell TUTRA 31-%1e7 N 3r0EHic Alsge o1 A fohar | Afsger & i
TITAT TROT, ATHA: TROT ¢ : Yo TEGAT e & UTelad (BT31T); TIOT 2 : 40-80 EN3TRAT TUT TROT 3: 80 T FUR S13714T
afFaferd 1 wsmael & qU e & gard aRumAT & TET TR W ATEHA!, WA TR B FA A v
TGAH UThAT3T T Faar fHett| afdrerrg 30 3y uer o S urerehl & Teh THg DI ol 38 Al
1 dTeRoT feham a1 3R fehaTel & uran o6 UTefes WA & ToT 5 Al e, RieTve, fauaea 3K
3edd U B
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Tt & |1 Afsger @1 3ifad g8

Alsger & yfa frarat & arom

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%100%

FAASA SUANT Hedd SUART g

3T gD P AT

IRETRS Flepadr

gRETes & fore 3 Sevhd
Igd TS Td HTHS UH [ ]

TaargefTar
3UARTRAr & fow FEaa

%
T H I

m Agree = Unable to decide Disagree
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AT B & ATCTA A WA AR : garelt Breuty o sifafks Alsger @ adaa

AT fAeuQy, e UTer T T Alaisd U0 § O faasr (TR, S31a R, faadaare, e, UF, Afdaar,
SFATBR AT JUAT) F AT T & 7500 Teherest (fohaTe Td fOFdR HiedT) 3UIT akd & | Ig U7 37cad
fareqa & 3R 58 & & 3 395 AlsET &A1Y 3™dT fohar T ¥

g FEURT ATgel VY &b HCTA W 3T T4 T 50 UTH Il 3T Teh feharet

Tt & fore AFquT geerere & =y
framat & forw FAAquT yare NfaTd aeAg Siom arede & ar 7 3R G STTe arel uat (REr amer ) ar
TR &R gAY R ar|
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STefoita UTelel &7 & URaR @7 gfasmiadar 1 qea s@er

STefsite UTelel Hed Aol # URAR & FATIA Pl Ugdled TUT ATHIAg & PraIgLH, Aeraiecd, [edqia,
fawaeeR et ar 3R & Prefias e & adr Idl & STeroha urele 817 7 Afer vd g&ut, a¥ar $r s
& AGcd & AU & AT o TEY AT 3 Teh Hed H@ell I fHT IAT| THSTSIT fI&wor & G gam
¥ 16 ARAT vd 3% TRAR & AT STelelld UTeia 817 (50%) 3 G&uT BT TErddl avd &, 3eelad #ceg el
Y T3 TgfaAT (20%) BT TATAT &, AT IR T 31D TS STAT (20%) F T fohar & Fam Afeer T
Q&Y ST (60%) & STeraia UTele 3R AT Hed AWl AT AT T ST Tl Pl Hed s@ern # Ao o
& ufhaT 3 (60%) FAecayuT e fFara &1 3gfae vd Ay Acea Aea s@ansil # Farud d9g g
(40%) & ToIT AT IaER ol & STalh AT AT dTel HHASN FHAG (60%) Hed HWell & dll-deg A5H A &
T K|

afdreraTg & Saanfadl # WRT Sersia area NfAReat &1 Hedidd vd eEaiaoT (JAATAT SU-ATsta &
3iqeta)

HET-STAATAT 3U-TISAT & HAINT STeraia Uleled &1F H Fefoiardr Dt GfIATRIAT &1 Heaiwa 3R afFerg &
ARUeeAA Td fawaee Torell & Yo AT SHIR AT STeloita Urerehl 3 Hiar UeNfarfehal &1 AR a2
HUATA ¥ SAEDAT Scteed N TS| FASMAT AT H dehfoud TN & T F HET UTelel Bl 3T
aur drnfAfeRat & gar g I Idl F AT B ST AT JAANAAT BT AATSDR-311Ib FAX BT
HEIIA RT TAT| ST THE T (90%) HETA, T I ThATHIOTAAT hehsT ThATHIOT &1 TSN
F 70% Fr FTRAD 31T 4001/- T. T 10,000/-F. & ST TAT 10% TeTIAT B ATRAF 3T 1000/ - T. T 4000/-F.
&P =T AT 20% THTTIAT Y A 37T 10,001/~ F. T15,000/-F. F T &l

AfEATS & AT FFATAT 3 SIETEDRAT S BT AT P J<ATfere
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Afrerarg & BN o F Hraraieds e gfas aRart grr srshfde afafafd & s F damw (dew
HABNET) ASTrAT BT A4 Fada

ATAAATS & FINGH H HolRebledTs STol FHTUAT DT SUGHAT BT Hodiched hAT IAT| G el 817 H Pl R0
ot #HIeT PR &b 2o FUTHT (2x1x1 FHIET HBR) ATl TP AF Fade Jfae Anpfd ot dard & 9.2-2.89. .
3THR & AT TIAT BT Yoo U YT FTUT T &3 F TIRIA R 31| TR Fada Fr 3m@afd gu fea @ 731
FAShTaT aX 35.80% UrE g$1 3-2.9 .. MHR BT 1820 3BT UE g$| AT URAR &1 Teh Feed
Gt Y IMER &4 a1 fRIER & forw af 9¢ & forar| ve asfhd & 28,000/- &, FT g 3T dAT ISP
URAR &Y 7000/-T. Y 3T UTE §S| P TaRT AR & ACTH F TR 3T 3761 & T U Aise &
T & 18 3rahifaeT afafafer & ®u 3 a¥#R 3raamn 31 dehdr B

Tdd @RI STeloid UTeld & forw fIeaR SriwaAT BT #ediod Ud fhdeaad

T AT & TTeled dAT $T% YaTT Uay d Tafdd ¢93 TR U ST UHT dUT $8b 331 a1 92 2fidant
& 3Fd afdrer smur # JIR R I 22 fdept ;1. 3= yaye 2. granatt & e a8 G994 3. arerar F
Hrara Ga9a 4. USRI uTela 5. 901-3173¢ Ut 6. HEM &l Ua4d 7.3l Ud STl Y9 8. HER a4« Td AR
AT 9. TaLY Y9 10. TATPT YaU= 11,301 Wifd FAT 12.3cUTe va gt fawt ot afeFafera fomar aram)
T gTereT JAT UeiT Yaud & forw tgis 3naiRd Al 00 & e wry garfa ) ¢ fea-ufafea & ast
& TGH H AGTS BATFCIACT BT HTAIDAT HeATdhed o GRATAT & T AET Tl o AT NG FT IR fFFqoT
(39.08%), T 3aIferepT3AT & ST (6.03%), SR Uttt arfafafe (2.01%), sar3it # diare 63 gada
(2.87%), UfreToT Srehat 1 fAaoT (9.48%), Wamd ST & (11.2%), e frer dIsT 3TTeydr (4.88%), Tard
Ol 3T (16.37%) TUT UeiEdic oral T4 (8.04%) 3 HeoT 3 HaT & FIATIT T AT HT| IT ¢@T 17
e ToRATAT T TATARIOT TUT TATAZ HIWT W YOTell H FIFATIT A g [T e 6l 3TaTehdr &

R Mg A TR FFEOT 39.08

g ierferamsit H suceddr
R uree aifafafear
T3t 3 Her T dada
ufraTor wisRet @1 ferawor

e i X

frewfa fie sueeydar

Day to Day Queries

e i sTereydar

geiFate amal Hada

40 45

Hrar i fafdea faear afafafat & ufa eesest i ufafrar
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AR hreh & STt TABTAT & ot STt Yonferdl 7 U TAT A arel Jerdl 3 Hras HehsT UTele ST fAFqor
AR e & STt fAprt # AT gonferdt @ uaTT §U Hreg hehg & UTeled & HIADINIUT g T&ToT
fpT 97| O gTere & 37T Pt o Febst BT (9.6 .M. ARIRD HR HT Ao 95-250 71.) 2oo Tl T &
U ETAT H IR fopar aram| hapat dt IR HIR & o UfARrad & &3 & et 3 af g ar fper feam )
o el &I UTer 3afd & T 3NfAS 3UST UIfd gRT 30 dhepsl (ANRD HRX A0N 168-627 AT.) BT Fol
TIEAATE 20,0 TR, urd foham a1 TSI 3ifAa ofrer & §U H 16405/~ & 9@ gU fUSRT urer gomelr &
FHANT R0 hepsl (3 RS HX 109.9 TT.) BT 0 A dTel HeAT-3HeldT dFAl H FIEIT AT IAT| Hehsi
B RSP AR & 10% T X T T F aF IR T e & T 3 3mer 3w =) 40 et v urea 3@ &
TAITT Shehai ohT 3T MRIRe 87X 212.81 AT, @1 3147 TSI 2380/ %. T o197 UTH B3|

IfFAR e & RIS @ 313U wfAy @ urg s Faz

IR Hep & STl APl F Hehher & U UTeled &7 fAwgor

HEAR e F ad 2016-17 & SN UTeled ¥ SUYDh WRI SAefsiid USTiadl 1 ugare g U 7T yAemcHs
TETOT &b MUR TR AR s & STell A AehRher & T Tl & fA®ToT Y YR fomam arar| e iher
& el 280 WAl (3T HR - 4.8 9T.; AT PoT 1S 6.7 V.H.) &I 2oo G e T U F=AT # HIEA
foram 91| FSTOT BT ER & T # ASHTIR-HET gRT FIATE IR ANIRE AR & 4 gfaerd Hr ex & &
# & IR e aram| e fhYr Y 55 At & ureld 3rafd & gard diat @ 3ad R 52.5 a1, qur 3iad oes
20.2 Q.. g 91 | Ao 2o ATIMRT (5 uRER; 2 eafes ufd uRar) &1 USRT ve Oe & T vef TEdd,
SHial &Y 3R ST, thehal T $aTeiaT a2l Aaufeler 3Mfe it T ufeTor e |

168



CIBA

AR i # TR Fadw ¥U & SR ar-ategw sk

HFTYET AU

WRT FAsd UTelel # a9 AR T Pegs

fador, Bomsa, faerd, FR-add 1d Aedied dfed SEcaiad ecH Bosd (3Meuds!) & TSRS
AlSST & HYR W GRT STl Ureled H a9 3MUTRa o deg &1 Bosd IR fhar m| affeaag &
TATHUEARTG & fdeliat dAfelsl HeX dAT Taaralare, Y UGS (H&AT # Yeo); IoRId & Tadl/JAAAA
RpaTe (F&aT # o) dUT BHET (FEAT A to) INSHET URIANSIAIN & SUAIRBAT Pl 220 Thelosdl Pl
HTARARATT BT FHeTTehad B YT I TordT I1AT § | 3MTS FIATHT & 316 GaiT A, ATH: TRT STeloid TTele
&1 Reradiee; siion &1 faavor; dAsfoat @ [eavor; west &1 faaor; afceadr gEa; Joeia areld 6r
Fifeadt; anfeegdt AfaT; SAE geq vd Agcayut foiwl @1 Bomsa o w1 g3s a9t & v &
AT FIAT Y TSATSE IRA & 34 3U-T9 | A9 31UTRA Peg, Y B aer A g Al 1 GHERI0T
Td Fedichel fhaT 11| Fedichal & aRoMEA! & TUE g3 & 6 scurfea areh, fasjsrer Bega, uga aur
UECTIehOT Ul & T F1eT ot 3resy Gfdfehard urd g8 &1 WRT STefoiid UTelel 3 T theg; o fehrd gl
Hee Aootdie AFCdIR (ATATH) & ACIH & T a1a7| g8l & f3s JU1 Sered & forw shaaer: PHP d2ar
MySQL guTiferat &r 3T31eT foha a13|
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STersita aTereT faerd & forw 3R e vd Sar=eq@ FaaT Yorel

STl Tt 3 STersfta relet & faerd & MySQL STerd Uaee YoTrell AT PHP AT ofordst & 3udior &
HEIAR 1 Td SARAGHE FUTell (ACEIS-Aqua) ToTTell IR fad &7 75| I8 39 3T4TRa Yomel! sererd/aa
HAZYe T Faaor UFgd Bl & forad 3ifas suaerearst @ faeme farela e, st fafdea o wum=t
U7 3 STel fAehTat & Torw sugeh Urelel gomfort & favor & Hefiid ¥, &l calia Td a1 uge 3ueied &l
&1 39 UUTTel &7 35 Y 316 Algell H formee fohar a1, Ardd: fEaR e td SaracH@ & ar 3, Jotel
& IMAISATIHT T 3T, FAHAT AT, el UTeIel, HET UTdIel, UIGU Teldeh, Sic] Teldeh, UTeled UG Tl
US| goTell F HJaR, TATH-TR, ARG YR W, a9-IR, FqUiIdl-aR, Uey Corads a9/ Sed-ar a2 THE-
IR S Tl & ®U H STARTHATHAT & Has & HUR W 1311 H @ar vd wid & o a= Asge &
3T R 1A &1 I TEA OF AT TITET T ATUIRA &, UOTTell 916+ Td 60T 3if3aR e & S
At & FaFdRYE® UFdd aa 3 HaTH Alsdl & T H BRI A Tl ¢l

HEIR hrep T SARAGHAT FIAT TOTTel &7 I I8
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ATTa T faepra (TI3mEY) ufdetor, svaar fAamor 3R
pierel fIera cfherd &g @ ygfderor & ufasnforar

IR

2. g . &. uifed, yura denfae 3 #dds, Juar F sarge Regye BR TE AT T UTASs e
# AR 10-14 i 2017 & R "FSel, AT vd dedr F 3iufdal & radut fr FuRor wgfag” vy w
giIeToT et 3 smer for

g

Q. A, & 3uREN, TeEe g 3fAeR, N @, Meid, s owr 3f¥ey 3 Raiw 17-19 3t
2017 & ERIT IBUTHIRIME, 75 eel gRT "THTATH" Oy W AT gfieTor Hisha & smer fomm)|

3, g foem @, defas a fGadid 15 wad 2017 § 14 A 2017 F R NMSHTHR-FTATHHRITS
gRT difeg & "anferad cggmRat & v muifae shafaea 3k sa sl v w smafsa afdemor
FrIhA H rer form)

Y. Sf. UH $AR, deae o GAF 08-28 ST 2017 & aR Uy Safdaa faHmr, T 316 a5h asad,

temaTe e grT "3uiie shafaera 3R uoias Ja:ard e @ §dfd deade” g W 3med
UTIeToT e 3 smer for|

3. At 3R 3T, dafas a fGais 12-14 Fem$ 2017 F SR FAA Tolaws faa 3R Stersha e
TR, HAG Tt faeamr, Rcierae faufaare grr faeRaed # "ad 3R #gEPRE Housy &
EFEAfEe ugaE (E3msdN-2017)" fAvw W 3mNTST ufieTor erisa & 9T fomm |

€. 3t &1, SaRe fawren, gura defas 3 RGAid 26-28 s 2017 & N TE P RAEAR yavd deu=
ERT exmare A "RBfSed A saaE a8 vaed” vy o 3mafaa ufietor et 3 srmer form)

L. TEpTEea ATeRTHSIE, A=iialeh o feieh 03-09 31TEd, 2017 & SR HIPIU-TET H IEUA Fade
JPIEHT GRT ¥eaTG F "TNIcHAS 32T A FHor vy W NS ufetor Fiee 3 amer o)

<. sf. golld $AR, defas o AP 13-14 FdeR 2017 & R JASCS FTTH [ US 398 UsfATAET &
AT ¥ AT 3cure AT faera arfesor gRT fRAerell 3 03red) Stefsila Ureled YUY Ud Sfefoltd UTeld U&TET &
T @ e vd w@eTocas a0 vy o¥ 3maifoid ufietor srisha 7 e for)

Q. 3. TA. FHYU, GUE A=Al o i 12-23 GHaX 2017 & SN HIPp3AU-UET P 3g@ara gade
3T gRT ¥edre # "dAqgced e Wy [Aerd aiga” vy W 3manfSia ufieTor ariga #F et form|
g0, A 3R, ST, FET dheirht JAPR J GATd 5-9 Hal 2018 & N HPIAT-TET P
HIHUTT UGG IRGH GRT $eIIG F "HIFHAT & GEASIed Hidvept & fow H3fwaw fwa w 3mnfaa gfamor
Frdeha # rer form

2. f. 3 ST Toid, deTfeles o f&eAie 14 -16 WA 2018 & aRIa oid Ulaifarer e, srerercar
rufaares, e # IS "Safdew s nieafFra-2018" fawze ufaror wrima & smr form

8. 3. UA. PARE, YU d<ilicteh o &l 15-17 WLl 2018 & AR HIP3IU-ET P @YU Gaa=
HFTE GRT ¥EI@IG F "HIFHAT & TIHRS Aser AfAFRAT gRT uiNaor wrif & goedh Frfeaa & fow garar
g FrERa" fAvg W 3mAfSa ufderor wiee & amT o

23, gt. o, dferdn, defas a RAid 12-16 AT 2018 & e araigawRAfeFd deX 3R Ry I, FAg™
gy Rfrcar @ioe, Ieas gRT IR "degamrafead” vy W 3mfaa ufieTor sriwma # smr fomm)

2Y. A SE TR, akE dadid 3fAER F A 12-13 AT 2018 & SN IFSHTHR-HIH, IR
# 3mfaa uleaAmmRd uflaifdr ta Sdsia uree § tfearifte 3uAer & Awey” we ufietor wripe #
araT form|
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maora ufAeTor HrihH
AT
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PRILATATI / AFFAR/ TARIE

e &1 TYUAT fgad T & oTEl & forw
"M 3" & FU H AATT IAT

el T 30 dT TATAT & (4 318, 2017) Thel & gl &b g H "HUA 3" F § H FARAT 71301, 7 iy
3R dHag faudl & Fgcd & aR H, FE UTelel 3R 3EF S T 0T TR 3 SIITEhT TRl 91T | deeTs &
HTHUTE & Fell & I 300 BT 3N 18 FA&THT & Hra oy rawnsi o1 g frar| @ar & fagerns . &,
&. IS d 3THCANI & TSN TADT & T ASell SAUTGE & HAocd & aR H S fhaAT| 36 HTH W Hrar
grT faferae fonam gaim, aearet e & Wl & SW " geelidt f3FT 370y " & J1A F Th AU & qY dar
CFATRITSIST b SR 14 e, foharat 3 REAERT & ®rrer & ferw gemfRre feram arar|

AT 2022 d% fRATE] AT 3T B GREAT Fa & fow afdrerarg
A FAeEguTad 3R TFaTheay Pl AT B U HIRLATT

drar 3R BEeE A ERAT TR HG FAG TS FIET (VE.S.ALALIE) F Y dfFedy Aced
fepafaarer, Anmaiess 3R T Taramher IURE (M.U.N), 918, F TG &U 4 "ATHAZ F A
2022 T TeRHTET T T Bl AT A o TIT ATACAATg F FEIUTT IR TeFaTehewR &l Gsiiiad it T
PRTAT" 30 AS 2017 B T, T3 H JATST haTl 310 SgTe HWoT H, 1. F. F. AT, [,
e, IeAs F el fb AT Tele 3R STl P ey ARAT rdcgaedr # veh Foliftor sie ' § 31K 3ma
3 arehd 33 b G e A ARl AR A AATansd a sgaer @ fear &1 amisi @ o
HITqEAT & U STl Py H FHraar W ao fgar 3 v geiard 3R vl §u § afdresrg 7 seha iy
& faear & forw gaser off fomar)
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"GR U & STelT P # e 3R Fa ydua # aferar gerfat o ufETor HRieH

"R Ul & Aeld P # A 3R e vaua # afor gofa” & st v uiw & & grafae ufator
HIRIHH, 20-24, S, 2017 T ATATId fhar Iram A1) frarai, deaigai, Rianfacr, ot 3R safdat & 21
fcrenargt & ufueTor srishar & smT forar 3R fAeE) 3R e oTermr wdreror AR &Y. var. dr W urifdres ufereTor
T fea|
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AT IR e faw gERE

15 ¥ 21 e 2017 b IR AL AT e ATl & forw vep ufig hom 715 4 &. dsmufa gRr web god @1
oI GTRIETOT Srihd AT fham /T 27| 39 3T’ W died &0, 31 .. e, fagers, dar, Jem &
AEcd W YD 3Tel 3R 37T Fr Siraa Aol 37 3961 grafdiedr 3R th Tae A & folw T Taeg WR &7
AT @ 6T IAIBAT W Il AT TH.3IME.3N.E 3RuaTd & Shaael fadusr 3fafy afe 3t e
AeHRIA TSN 3T FaTELT & T Sfiiae Aol F HAMUT W Teh e |

IO dEAURT, ATHEET, UTRH dod # fpara gFdaa

TeRETeT HEFFCIA BT ITATSTA SR UGAURY, ATHGIEAT, SGI&TUT 24 URITAT, UFRH d9Tel # - 29 ST 2017 1 fehar
T AT| A5k H et 100 Yarfariier feparat o T feram|
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PIfpeAg, FAGRHA, dfFceg § THT ASN A= faw TarE

10 Jel1$, 2017 Bl VLT ASel-fohaTe fead,  sfion forarat, APt 3R Afeenst & @y "wodh fhamEr Hr
A I W B TS, PRBRhAg M F FAART T e el F ReeARy B AT TorT AR
PIfRATHZ I H Ee] Eehl A ToTTael AT UTeled b HLIH § fharat Fr dspfeus 3mar 3R scures gea &
forw diar grT &Y 978 gger 1 Uil A wersS S| War  gRT i Wi @1 sueT e gu
faefaerams g & AR FT "Toaer Al UTeled " 6 TheldT T Pl UTASRAAT & AT TEHT I Y
BIEY

UX plerel fdprd HrIHA

11-14 1S, 2017 B APIHRI &b Far3il 31 ST H T & fow  "shat AT TSR 61 shiitrear 3 @R

arell &1 FSfordl 1 @ o v ierel [Aera BRI 3mAfara fhar ar=ml 19 ufegat S gfator i amer
foram| Ta. 3. 3n.d & e & Ad W
UrTAes UiRIETOT et R 3R deaueg
g F Ferfd fomam, stel der ey &
el &1 e B Tel & R & @,
@S 3Ueyd!, Fdicpe AT PR, deT
uRaed, Tdqger, RAffea eRi &
HERUT Oedca 3R AT ufehansit & fow
3Ugh WR UEl H ASN Ui
ufRreg3tt & uefid &1 TS|
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IMSHTHR BI3SAT 3

17 SIS, 2017 Bl ASHTIR-WHSAT F IMSHITHR S 89 a7 FI53A fead FAATAT 141 AT| A TICA

e, 3red WiAfAeR 3R Ude voie R di$3N, 3w Sl Tesl vsarsery, ur. fafdes I a 3msism
3R e ANfay & et A erforan fera oX uwgd foma

TET FTIEEAT & Jhfeusd TeNiasT AT & 7 F T TS & ey gt
WX gdEe |§§ dadd

JgaTiad, W, deparex 3 A & forw 3uged FARNT U ¥ AR 6T 70 fUeRT 3 @R ure @ #sforl
Yt T AaTel S Fegare fBiALr & Scure & forw e 3R g3 31fieTa 3R caraeRe dweis ¥
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NG AR o 2 ot a1%memﬁt (iz
BT 2 o1, TG 3o I A TR
) AT B FEH T &7, AT IR Bis H 3usydr 3R 3T IR g aswgu?saﬁﬁﬁ
# AT AT AT| 4 I, 2017 Y T2 T A TS WHET BT & TUoR T Welt W Teh
&1 IS Y| FHIN 3N gl Afd S9THIT 120 APHRT A 38 Hrsha A
ot foram 3R waer & 3f| ek fasrae, fagers, HR-TNIMEAT & THE P ScTeeT o1 AT 2|

434
i
d
%

o @t 3391 & RAfadeor & for "FR gl 3R Taglt aRd Tt
gfom & AR W TP AT

3 3T 2017 P Aoy IMSHUIR-HBMESAT A @) sRbpa dFpia @1 Ugda 3R gaR & & faw "y
giaifarhr 3R sfion HiY 39T & RAfadieor & for Fagit AR e S & TER" W) Te TET SRR
IS &1 78| RAfdea adT Tt & 150 frarat 3 wrerer & #mer forr 3R ananfead fear| g @ &
AT P gU dLUY. UsUrE, ITSUTd, E3ITH, TAR | Afferrg AR o7 e faorae, e, dimsde
TR Faeelt Uonfadt Y garar & & forw F&d FRY STl $iY & v dh3a & w7 & fageh da & @y
Teehlel TaYehdT IX I T
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gvae ruTia seaRes WX AR ¢ vama "sfion & v gueas
(STadt) &1 gifereR A9 Ruerd (FA3R) &1 gar e

HSHTIR-FHSAT J T F Ugell IR HSEHIRURSIA UEid!, TeAABeISd gUciUals a1 SUTU &
3T & FROUT fABE Fedr H TATIT BT HRUT IATAT| IMSHTIHR-TIMSANT & 14 FTRA FHITAT, Bierar
3R WPRT H gffETT Fa & fow 17 df 3R 18 30Rq, 2017 & dow 3R vadddv & agaer & "siom &
TIATSCIo[d eUeiuals (3uadl) & uifeds I Ruaera (FRiI3R) & Iar oele @R Uh &1 & UiIator
FIRA ST frar FafRat iR 3T & omat Fem whfaer & faw gaeremen ufafafeat) e
Floda, Ulde, vaud), Aeats o ufieTor &1 3gred R, HRa # i FEpfa AT A 3R gu e
URET & IR H 3UAT AT 2aeh &Y, WS AT I9TSTADT R TfAT wael fFAwmerdnsit & ary|

TFITHAY 3T & forw grefior Fa8Ear & v vrarpe® & Iad 3mshfaer faeeur
W fFaTa dicgad 3R TET HrALATT

ACET LTFADCH BRA (THETH), YeeTs & TEAIT F HSHTHR-HIMSAT & 19 307, 2017 Y AR e
# "grafior SAEEA & T vHEEewR # Tdd Nfad RAeeu” W e Al & GFAeT T SR B
3TATSTeT T ATfeh HRT TXBR T Ugel &l SIAT el b folT R BRI Ugel W AR f&ar 51 @1 2022
s forarat i 3 3R 5T 32T B UTH T A FhT FI qfABT AT Tehell ¥ IRSIAT, TANTSIE,
ATATHY 3R AcEIUTA TAHTIT & foparat, ameior Fansft, d=faent, gt 3R il afed «erer 100
ufaenfat & aFarea 3 o forn
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W3msdir afffe fga-2017 3k AR e

FSHTHR-WHEAT F Hoa affies G 2017 FaARm IR THAITTHIS & TY TFFH &7 F AT 26
3TEd 2017 A GRAR T A1 e 7137| WISAT FAarRAr 3R Farfaga HFaARt J v aRar & @y
aiffe e & swmor foram) wiafaiferal fr ver uedel, TUE & #a & gaRE, 3R @R Ul & SFicar
AT & ASTER off uefdia fopw arw &

HEEE 3T T TFaThedy US AcEIUTAd (THHEITTHITS) T SEed fohar ram

IEATIR-TRMEAT F TET el F 3R ATIUTET (THHTTHEINS) F JaR & faw v a1fsd gt &
TgTee 31 Soit o foRam o7l fAg | 3ogiel THHUTH3S & oo &l ATaRoT har 3R TaTeT & et oo
Y Al TRdT, Soeial TTSAT IS & STAeTT &b TR F STTDRT Seh THT T T fopar 3R dsmsdw Hir
fafafat fr arear i 3R TaETTEITE & e ... WIMAIT & AgeAF, 3f F & e F Y@ifea e
HATS I 1 Tt & ToIT FEAT H IR U3 &) ot & THEATTH3NTE Y S R afeh axfvenn|
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sfperatey Tramhey & gER # AfTar AT qfder W aada

HEHTIR-AHSAT F 15 TR 2017 Pl deiAes-H AT Se¥erera A &1 et fhar sHT ATT 337
WRNTTH FATART, Fhelar & derfadr 3R et & fow 6 o W/ F4 era geq3it o aerar & ¢ |
forama, ffa Patar, Raursl, 09, 727 3R RiSea Mz & dacear, F ofwst, @z oEt 3k
It 3 Prieher 3 a1mo7 form| a3t & WNfARR &t 3 e T ugE & forw srgEYE FEE iR

Ffsar & g AR aTaiia T TaRISAT DY FSATSE fhaT |

W3S & Frelk F AT vaFar vl AT 2017 & Hor foram

ITHTHR - T o THNSIT gRT HITR F MANTST Terar TaIRAT SBAT 2017 F 14-16 HAS 020 & aRTT

afera w0 & HwT form |
59 FHRIBHA B AT
JLEECdd Uddiheal H
g g W
foram | sftom, ofrrs
rama, frew e 3R el
TWie ¥ FoafAd  Ureie
 dfafear @ gafaa
Y, TFEIRIA 3R
AT & yeltia feo
IT| SETHIT 3,000
RAURST & e & GsTalt
@ R o 3R 3oy
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ISHTHR- Har F 3BAT RAATST T Bieeaea & Hr foram

IEATIR-TET o IR SR e TET Fi¥eagd F MSHTIR & Al TEAF & FT AT o= |
qUTSH 3 a1 TRAR gRT ATATA "THdT Iar ASel Aelcdd” H 7 & 10 fGHaR 2017 & aia drar o qaar
# T dtnfafenal @1 ged= fohan| alter & #e=hg Tsgurel Aerch Fgen Aeer, aiar & g Aae
FARR WA, AT Ferg HiY 3R forara wearor i 4 g1 Aea Rig o & Tar Teia a1 gRy i 3k
Far denfaet & arahd 11 3ol et gRT AT a0 AT gIrEt f e B, v SfRareR STaphy 7
‘Aeh o7 ST Y R 3 A=fRen! B 58 31D FuS dh of S B Fellg &

PR F Fan3i d wrHa IR gaw @A F U (THR.AE.T.) FREBH BT AT

HEAUHR-Aen Tt orE & da Y gonfar 3R olaf@feat & sadr 7 gee & for dfepare
TeFTehoeR W BTF TR Alsgel & Uald fhar | Fedra faared, Ao & At ol & ve g o Ada-
HFCIX 2017 & NI AT AR dh AT BIRIGH F AT forT| BHET J Felid Y A A ard ddr 3R
YR Tt & FHGET AR STl HY A1 37CTTA A o [T HeUehifored TRASTATT g T |

Rt Y MG B AT HI F T FAEMT FA FAADT Urelt F Ny g &y T A
foRaat T 3MAEE P QNI T B 32T W, INSHITIR-FET ¥ gfaror ufRa Uaia & ot o Aageia
et F dfm gardg sfon e ugfa &1 uedd R AR H Seo@adrT Ugd & | wEd 3naiRa
afafafaat & Tel & fFamEY & 1T T 30,000 & T 50,000 Ufd THE Fi HEEAT B §. TIR.AE.T.
HIIHA & ded, TaT o &1 JaT SNAIRT BT a1 ST FHedX Tghd 3 afAfaa frar 31X 58 &7 & fow fadw
T A IR dfAdr 3R @ uerdt @ a@da vere fhar aar | suw et @ oerereT § 2 or@ ufd uas
ITaCEN & UIfd g
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Ziror ufReh gate & adNT Ha TS ueh ¥ ARARPe ahe it
(NTE gaAS) &1 Saue

dffrearg & SrAgRA forar, daR g # 79 Aceaured fad ganrE

AfHTATg & NG ToTell, BITYT Tardd & HelRDlells d H 21 AdaR 2017 B a4 Feeaurerd feaw
AT TR | SHA APIARA, Infeartaai, arefior Fansit AR Al Ad13i qHAT 79797 120 A0 & a7
foram| ar &1 & amefivl & ST Sl MR & gaR fFar, St sad I e & faw defoud
TSNS BT HTE Uald B Tl o FARIE & LT HTATY TH.TH.TH.IR.TF., oA & BRIBN [ASAD
3f. @1 JeddHA A PrarR Mg F haArEr B dar fafeer Tl @ scufed few e (e 3w) &
faaRa fope, St Ut e alih & Hared & fou Sy fobw arw|
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4 feEeR, 2017 Y P AT feaq &1 RS Tt BTAT Y Sfperare sTelid Hi & AR uge3it w RAfda
e AR 3% PN # R Rela o & e frar 1| =38 & ool Tgpel & J9HT 250 3TTR
ATGTHS BT 3R 17 Tehot RA&ThT o MIHTSANT & FYebrg YA T AT W AT hrisha 3 77 foran|

Hel IR dfdelarg # Ppud IMTAT AIadid FeEA IR HRAT The Fiom

(U3 f3d) &1 gdTe AT

TATHSET & FAYT P T YR Tibe, ST (A3H Sf3hy) & dhoaR BT UIR Bl & 38T I IMSHTIR-

MU g1 AP a&g et &
UA3H Ef3hach & dhodl U forar
7| Yedd FHediha & fow afdrerrg
AR e F HRAT Fhe ST dasa
f3hd & ARERT Wdr Asa o
AT | gl UEdd T X gRoms
scdEsds ¥ AR wdiseey, Scued
3R wmeTvear [Aewcadt arerat 3 uend
gthe fom (A3 deard)) aremat &
WER AT TIAH  FedR U
TR 3R drHuSar & ed W ql
e Th & Fhifh Scuried BT &
200-225 / - ¥u gfd ferell &1 scurea
AT & HABEA 300-350 / - °fd
fohell & X & 99 T F| 27 IRA
2017 &I Peell, P 3R 30 FqdeR,

2017 & RI@eN, AnTUCead, AffeEas uedd T & U fhaEr & arahd dod 3R grdee Far @

3T foRam I |
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"FeT iR ST Ty w5 F1 Faver - ddd Az

HSHTIR-WHSAT F FAETUTe &1 F A 3R ol TAELT F1S (TH.5eeg, T 1. ) F FIaR0T Hr YA
&HT| TEATH o 2015 & 916 H SITHIT 705 TH.Seey, .61, fTadaRd few €1 2017 &, d3mgdiv & adsifaes st
HroMer ATeIH @ el 3 g Feeaurere dicla 3R s steha Y gAirerensii & gry wrdaifas o @
FHA BT TAAVOT B 3R TH.3eeg T . SR XA & foT Ueh ATl Afse faenfad frar| fagivor & fow
Tt depeera 3R T TMSAT gRT YT har 31| 37 Alsel BT TETIT dedX forell, 3T Ueer
R a2 4t 3R framat g TaRrear o | 30 T99 #, U378, W1, 3R.U. IRASAT & ded AL ¢ AR
2R fEHaR 1 3T U2, Aok forer & et 3R TeR TUET # EHTIR-HMSAT gRT dfehraie TeadheaR
fopaTer Afear @1 3maeTe fopar o)

IMEATHR-MIMEAT F 'TeFaThoa S 2018 - Teh ool Hifd Tgel” THA
Afar & g wrelerd &
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IEHTIR-FHEAT, TeAs & 10 T 12 TAA 2018 F GRIA I AT & PeeI H el TFAT [T TG gRT
IS TR IR 2018-T & Yareqere sfaflrefea & smofery | sae sgea 4 garrR fasrae,
AT FEIHN, el A T | FEIHA A HUA T H el 6 el TR Wrdsticleh STel FAAT 3R
ASTAT3T & gee afed g Aifd & AreTH F o H TelT P F gar & foaw gada ¢l =t F.35.
faoraa faders MIEAT I3 F "Ifpraicy Te Al TFhedR” W AU HLY dAlc UsH A Pel
WIS 3 AAfper 3R AP Fear F F$ dPFADI §U § Fded, TAERUT g HR F §7 &
g glfAfeRar Refad fi & 59 Jpaifhal &l Tsd PR, TeFaT fopamal 3R 307 Raurep & Ty
TR TOTAIfAd TSI & ATCTH T Thol-30 3R fHAR0T foFT Sy &7 TaTRAT 1 3 dhelihl Bl
U AR Ehfeiar-3u GRATRT Y TeFareh e & weh & T Aol T 3af 3 haT! 1 3MACH B QWA B
Sl T THAT &

YR TP & ACTA F Afgerr aufraor

HEHTIR-WHSAT, Toeds 8 AT 2018 BT dTHCIATg & AL Tofel b PIATYR I H fFoR Brers A
o aafgen faw @am, G 3fe Ner "gufeeor & arcgd ¥ Afkenst & oRada” & aga dar a

"SI FI & ACTA § A3 1 FARBAOT"  FATT U FIRAFH T TSI fham | F3msdie & dnfaret
a el Tie @ ured 3R dfperaicy Foadt vHrdeay’ Wafafdat w1 uede fhar sigra e &
frefaeias g & T STAaTdId Al AAT TouT 2 FSTaE ASel Uleled H FFATAT 31U 3eIH FisT pg,
Topld ©: AR b A F IMSHTIR-TMSANT & dehellehl THAIT & TTA T ATl UTeled T Urd
3T ST U fpu
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R # AUt &7 & tsfde 3 Rl yenfaat &1 gafaa deax &
FafE TP W T ST

29 feHeR 2017 A A3IMEANT A TP F TAIfA® R AL gonfadt & FHear Hr THEGAT 3R cTaer—Iar o
HeIA I & fow v Gadia T SRiRmer & AR R | s . AAgAn, 3redst, Tade
FIIRATST T 3gTea fonam R facelt #Aoel Hr Fhawor & FAeca W AR &z 3R wRd yenfast 3 sRd=
e # Sta graT Fadr At @1 gy e & T sFar arenfaeiRe glaant o fefia s w ad
feam| sf. &.F. e, s, FRAwR-d@gdr F e aeca & Ty Tafas doed gerfadr Hr
Uedld &l & HAecd W AR 62T, 3R 0RA & ueel & Al facl gonfaddl & dpRicAd 3R dhRIcHD
TE3i T fIHTOT et o forT Teh o7 TATU e & Tl W Il &2

"TFdTReaY Ffe Us g CFAraiel” U AET HrALmmer
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"TFaThedR TYoT AR g SFATeis" U IAET HTIRATAT P 3gIe oA & IFMSHTHR - W3MSAT 3 3
SITadY, 2018 P AR # Teh YH@ oM Hrs fAaAdn, arewdw fafdes & @3 & qaAsia dn. sger o
fRaT| 39 3 & WR U & fRarEr & ey & fov waceh @/ giafafeal & faer 3R sas
AR # ISHTHR-WIMESAT T FUATRRAT G 31Tl Ui gof Y| MSHTHR-TIMSANT &
e 2. &. &. e o &9 & add fawra & forw 3t glafafeat & sugier e fearat & emavearn
Ferdl & fow qiidY s & gaUTe AT 3R 3AW0 & @b 3T A 3aTehal W I f&Aq1| o,
Rremfaet, ey g, demfaet 3k saferat & s@ sy & s for|

Y I HelT

ITSHTIR-FISAT F 2L AT, 08¢ Bl FY Secdicd Hell IR YU FI TAYA F AT W HUD ATl
HFACA 3R STy & Frafores s §U & Fgcayol al v ATl & fHaror AR sfasy # @g=or &
ERT T e URATSTAT BRI ST AT dfdearg & favaeey ool & sarqy g #  foran| 3@
HIH W AR & AT T FA A g AT  o1gd FEAT & gRT IV HHGT @l Gaifdd fpam| 3t
fra giea, asdsced frafaare & dafa, sf. S, avaey Fiv rafdaes a Saei W1 & Javd W
AU 3gra A e 3R ReamEar & @y arddd H1 S AR fGar 6 Qo AR it gdths gaaa
AT S o A SITEH DI H del AR TATRICT Pl TATT IW@A H HAeg Hai|
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AHTSET HTH Bl¥eel TFalhedy Us RIS,
e (TE. U638, — €4 qredT 4@l

3. &. TISPARE, UUle deflicie, W TH Uh 3R TS doeds gRI AT e

H1.%.31c1. . - HaT Ud TH. W 063008, S 6 U F 6 ST 2018 W o uieror feaw v o |agdy feaw
AT | " AfAETH 1d Tl T &b AT TG F Shaet yomel” & GHT Bl 31, &. FASTAGARE, U1 degfaAey,
TS, UTh. 3RS, Aeel$ o TG H Sliael FRI&TT T 3@ & fAvg W Al il gV §AR IE B St
HeJel T A THG TG HIHAT Sial &b Heed i oie fpa|

A v grgeda Al U@ AT 99 @&TH, Aqdia aqd, A+,
HERTE §RT AT cgregr=

AT A, ATRTE PR TG ALP.3HF.T. — HaT & AT T Ugel & 3dad AT 0. argea, JfaRd vaqa
AT I TIETH o e A Ta el HITaEqT H FEEeR af URAT H YrafIdmd & ar # 16 S 2016
# AT ohaT| Seelel HelaeR de HX&TUT Ud HeTdeR dd U gRI Hdd JTSiide & fddeu i &
TATEROT- 3efhel TRISTelSId UTeled, UATaROT 3iefhel Uiee 1S & siedd X SR fea|
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1. &. ARG Q4 3Ugadid, . 0.0H. Te® gRT 39A I W AT aredn

TN-Iead- sAFgEeX (T.d1.3713) va vH.HLU.UE.3MS RI 29 30d 2017 & deats H AT carear=
I 3 S &. ARTICT IMsT, qd SuFerdia I V. TH. T9TeE o JaTHT Bl B B 3T ITHNT X & fow 3957
& T W eareaTe 62T Seelel QuoT FIa&T & fot AcEd 31d g4 & #Agcd & ar A 3704 foaR <o 6|

St Fcgoran, q@ P fageasd ta v 38 O - #AL.$.3.0. gRT AT carean

TEHITTHATS, HI3MSAT o 20 AT 2018 H ATEIA HIIhA AT fham "HRAT $Y 3gaue 3R
At # FeAtfat - 3mar 6 Te0 sf Fogoran, g UfFT Aderd v U g Of - H1L.P.IE.U. JF g cAredrd
T fedr | 3f Hegsrar A SN far 6 iy faeier 3R utafardhr Farart @ sRd & 3eRa @ gaT &
AT T g & & Fow FauRadsr 6T sd ¥, safere 3e are fgat 3 311 73 & 7 et I w7 @
SERAE |
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EPR Td AIATT

Har A g g3 T afFeT RERR

HI1.P.37.0. — Wl STl T ATHAD G TTABT Bl FHAI-TAT T THIAT BIAT ©1 STl 3T TTAHT &l 2016-

17 &1 A8 uf¥e &1 QAR &1 a1=71 16 Jes 2017 W AT H1.3.31.9. & AT Gad TR 7
fagere, dar va R @t & g 31BN @1 I8 qREpR aedd fahar |
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AR Ihe i FF Ncafed Fa F UIH F T 309 U PR gRT of
T, gIfoTarel, HET &l ATEIAT TG TS

15-17 FdeR 2017 3 fALMETIEAH 3 IY YU THR Td el U5 AfelsT ®E3A gRT IANTAT 30y weer 3ifar
&P gfdAe 2017 H &2t &l ganfa o Uicarfed o & U & Toiw Ter vd S &l T3eT 37|

FHIY UG & AT P FAT 47 T Aeet T8 SN  TIeaA1 & ufdss # of ¢, wivnerdy, yara danfas, drar ot
AAeeT gFgd foma|

AT FE&T AAT Y UG RT 1. V. U0 gurel d=iricied Hiam & Ere=|

ALIEY ¥ QREPR UTH Y T§ 31 & FAT FAR
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20-21 31, 2017 @ T4, Y. TH. SN.IR., dE@AS A IMANIT IeRITT TN 3rARed MAAA FoU Tes
TRRANTS  BR FEeATe TerdihonR 3 3l . AT AR BT AT U UsieUeT YIERR UTH §3T| G &l
s DUATSEIS eueiuaTs (3.0.10.) &I ugara & forw o@ Afeues 3nsareeta nfecaftheera (edd) &
faerar war gfeentomn|

23-24 WG, 2018 P AL, TeeTs H AT 'TaHTS 2018-8aT IFARTET aRATa gfaaiforar va g
TFaue S0 & fow HEAUSE Fenrtaufa vd Ufase dered WRISK S ANEATE, 3R U8 & 3ffeeye A%
T-d US Aol 398 JFAAfHCT, AT, Toofs o 1. TH. T P! URIAT UF U&Te o

& ToIT GHTOT U= 9Tg g3 |

3. UH. TH. AW UC. 3HTel. 2015 H araTH SISt 2015, T 26 (1 -2): 9-18 & ATAH SITST IFIHTIT & FehIRrel
& fore FEUIR - AR - 37TS.d1.0d. QREPR - 201 T "I YW GEhR UTH §3T|
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0-¢¢ H Ut WY.UT.EL.

8l Folld FAR

A 3R RASEGAR

AN T TATNARA

UAFN T M

AN IR STATYeel

fafsar ik Fafeeias yonfaal & aRe AR ik
Oeeled a3 @ IeEad

qdeTd:

gl & v faTaw, gue denfaw

H1.P. 37 1. - 378 . 3R.37M8, SooiadeliR- el (F, )

R ST 3FAEaRt F w0 F AR Tgera & awd
Breel AT (3NTadTd) H vea= AR
sFrgAmfeafde  fsvor

RIdeTd:

st a9 dfeamn, gue defae (fRa),

.. 3. .-, Aot

YedS I & INFUE P IR BT Yol Shafa=ae
qdeTeh:

3f T 3R fAeargmaty

gure d9rfae (fRd),

1.5 37, 0. -, Aeeis

HIHTHS Wieled W 3eATd 3R 998 A #
SeoUaTHA! HhAUT &b GfaReT Afeath faswor
TdeTh:

Sf TH A R

ggTe d<fs

15537 0.5, Jeels

giom & 3MeR # frfPaa @aF e dt &1 Qwes sueT
qdeTeh:

31 S QT gaTel

gt defas

H1.P. 3. 0. -He, FeeTs

wEdt, 2018

3% 3T R0

EER: EEI{V

© fart 202

© BT R02¢
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a9 3R g

AT Fhe s & dicaifed A & UIH & fow 309 U TeR gRI Sf
V. OIfoTarEl, HET &1 AT TG S

eI o fArAff@d T8 3R FaET sl & dY JaY9 g7 I@m

%Wmm FepEeT 3
W AMeld,, GRS
1Y HHl FEcaqol Feweldl & T e, A5
T ACET AT HHYGS U, AGAS

e HEA / THTY / U Hiy faHmm
mmﬁm— AT g, HeAHers aufdare, wefiders
TeFdTehoT 3TUTRET, .
HAET UTeldd diclst, HIY o Tafdarer, dAarar
ACEIUTAA hiolel, AT depeAR U Fafhear fasfaare, FYHT
, AeetS |

Gexad PR
difeerg uy RAfecar 3R ay faee fuafaare, a8

afererrg frafaarer, dibag

e AT , TeeTs .

UQ] 3R AT Ta=Aed, leleprdl UfRA domer faafaared
5T ACEIUTS fadmT / diuhsiw

- HEUH J UeT ACEIUTS TIHMEIN &A1Y 3] e ¥ Ja9 TS 6T & / divwdiv &
Y TN ALT ¥ F WS & gFdioror & fow o o |
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WrAY, TR faera 3R TeaRoT

FEITYL Tl HAastaie Ffae IR il Road saagaey, ISHTR-AB3 AT # MSATR-ar=Te
TIflhedlol SATARIT 1he & TTU 1 T I¢ &1 UETd o9aR 37eaT Tl § 3R @iRmsdv grr fefaa R_ffea
giafaferat & caraariieRor ¥ & AT 25 o IO 3R 399 31fA% @1 Torea Y7 A @M &1 SHS 3TerdT,
3T F g FH WR U F s FTep™ & forw fdea iy 3R s ol geuEl, haEr 3R ' R
UTel & 819 & 3T RAYRS! & A1Y o=y T R |

2017-18 & GRIAT TEATER T 1T TAIMNY

CTFATeToTol TATATART / SIATTHTAHIOT

&Y sfiam frs gl aamds cow s gufae vaar way

SSEEIS Bl TYEATIRT T TS

i $is e 3R e W & Termar & v A $. gurey, At dfcawr teEr Tl ssEST Ursde
s, U fSrer, T 319TeT, 3TY Ueer & ATY JASIdT AU TR &1 fhT a1w|
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Ufeliheay 15 (Uil Tord) TN & tareh hisd, uffe e #
FUTATARA foRam rr

AIEAT F FeT-TNMNT Tl P & forw Tl @i FrH &1 3TANT b Td GHTE AR I[oTaar Hrs
A i ¢, 3T B @ gt ' & &7 & derar AT ¥ lelihek B8 Caaldiol @l 6 AT 2018 BT
THINY, W FEAER deh IR-FAfRIE 3mur w w&hfofr 3R aiftifsas scurea & fow vasmrs digd, g,
fRIeT JoTTeT Pt TATATTRA T &1

AT 3T TRRFAASS Ugde fAfies 3 gy arse Tuie g
(3ee,U9.Ta.dY.) SvaIResd fhe & for gasild W eraier fpe

gruan 3nuta aAees-uifoest 3 Ruae (fi3m) seaiffes fhe 6t daedie arge Fuic gl arrRa
(sequaTHdl) AHG OIdE SN IMSTAE B Tl o9l & T 11 AF 2017 A Jeals F HWH ART
TREFATST Urgde fafdes, o gedidRd & TS|
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el TFaTheR a9 Tl (TA.T.&h.) ¥ AT / hiom T UGEhIoT dehelld &
forT TaAsNy W AR e

FAo / shom fis wlafd gaTator 3R Scured # 22 A9 2017 B BT Tddlhed [Ahrg Told!
(TE.T.F.), FdgH A TAATIRT foham a3 |

Aol srdegaedr i gfig & v affs e & Prewfrer AR Fdr darar A @1 g=R

HEATHR-AISAT & 3 Jer$ 2017 T UFAAA darrer &b SfAT0T 24 G Foter & foraret A sroreier Tesff 3R
A PeaT FHSel & T HASNAT ATUH W FEAEN FHU HPT 3227 THehBr 31 TIAAT Adrer &1 W Y vt
AT aTel WA 3cUTG o folt deheiteh! HerIdT UeTe &l ST Heb |
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"CIBAMOX" - Siel Wifdgifess WHfarhr o a3 Irarasad, AR B TAEART mar r=n

CIBAMOX "- 3iel Mifdifees Tnfarhr @ 23 weadl 2018 &1 IR-FaRE MR W 78 aaraEad, A[ o
TR fehar arm )

"CIBAMOX" - Sief Wifergifess wiaifarhr & aRa §3TET Aot &l TAHGRA fhar Iram

“CIBAMOX"- 3iel Wifdaifees giaifardr &t 6 AT 2018 &1 IX-ARAT 3R W 4 Aead 399 B9, R
$SELT Uoets Y TAATANG foham aram T
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HEAAT & G HAEAGRY

IR & Feo AR AU F 3 A FAGR STeliy $ fera 6T qe3rd

TERTd & e 3R 3THurE & ST 7 [FAeR el $iY [ & Fa & o, Jerd $Eeyge v sae
Sdreiel (GUIDE) & 817 & el it 3rqayura faerd 3R faear & for amsdosm-diamsdiv & ary
el A T UEATT T@T| 4 378l 2017 Y 31, .. Ao, [Agered, IMSHTIR-TRMSAT, deaTs 3R af 1.
I AR, EeF, Mes, 4o A el P AT TN TFH FRHA YE X $ fow FaAsiiar aod W
TR foh|

HAERTE & AT 83T # WR Ut & Felrg iy 3mhfaer faweut & fawra &
T FATRTY AR & JAMT w33 & AT FGaAstiar

HIMEAT, docts F AT Th FARE A 17 T 2017 B 3T 3R HUT B33, ATRY TWAR &
Y Feartt AgEaTe 3R e i & fow ve Fasiiar Aud ) gEaneR e )
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JolT o & Fad e & fow dvavey ik dngdiv & Ty gastian

affoag Fced fafdae™, (@uarsy), anmafaas 3R 3T I3 9 25 BdaR 2017 @ @307,
W FEATER b WR Ul Sfeltd iy & &t 3 rgaere, famor 3R Rfear 3 wedeh sriwat & fow ey
e |

el ey wrdkA & o Wangdie 3R agarw F w1y e

dfdrerarg uy Rfeecar 3K uy) faere e (agare), 918 @ 13 wadl 2018 & ACET Urele 3R U]
farerret & &1at A srgauTa, a7 3R Redr  weaiel sriwaAt & fow dmgde, A= & ary gy fFemr)
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RIS WA Herd F AT Scurga i wId el B AMesd s wARS,
Yods B TAATRT fmar Iam

ITSHBTHR-WIMSANT, VeaTs F 30 FHI 2017 BT Moz S TN & Y TRIATS Hard ST ScureaT &
T ddeles & forT At fas - TrseRT (drdidT) #ie & ded WS F TH3NY W) gEdieR Fe|

JepeAR BT, Y e A uiRfEufas sggpe difags sfion scurea & faera w s
et & forr @3mEdiv & 1Y v @A W gEdaier fho

Jepe AR Hra, gt MeTeadl, 374 TS o 6 STTady 2018 P UIREAAF 3qge Nifaws sfion scuea danfd &
fara & forw HI3msdiv & Ty FAsid W d1aR |
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foraTal & |1 "TEGRT
qd gHg vear w3 g fafees, Remaraas & @y gg@e

TR AT el i 3 sfierdy @t Faer & forw 5 3/@gar 2017 1 A1 §Ig vaT B 3R @3t fofaes,
TAMETITAH o TTY FHSAIAT foham ar |

A fAerna B A e 7 & aforfoas daraa F for @mEde & @y Aefiied &

Aok & TP AiFedX 9T A fAend W2 A 17 3k 2017 o Aard J87 &S afoifcges Fared & fow
FASIT AT (TH.3N.F, ) W &EAER U| Seelad Bel Scuea F Urg Taied #t ars |
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AT fpm vFar  #iEsr, goa & iacNT @R o F sfom @ F fow
dheTh! Feradr of

Jiadelm @R # sfom @t & fow 3 5 2017 & HSHTIHR-WIEAT HR AFH colepd Tarmar, RAN T3,
HIT Helld, HIEST, GATT -151401 & &1 Teh HASIAT AUS W AR BT 10| I8 THAAY Uod T &
Jiadei @R &yt 3 Sifor Wl OX 37Ul dXe @ Ul Ued B

HIMSNT-7YPrg UrAfId Feod W earaades dae W el dast galy &
FAUAT & forr IR vhipa dal 3 A3nsde & @ Gy i

25 TSR 2017 &I qeeih AR WITSAT B Tehelleh! TSI DT SUAIT DT U HYhlg YATTID FEAA
(THSTH) # aIoifoad YA W &3 ha gall & forw Aea It St Wedd TRAR Thigd gak & a1y
FASNAT AU W FEd18R fohw a1
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HRE & I Tl # frural & g o ARAT e S9m & drbigeor
& fow @mddie & Ty sefiery &

01, Sf3Rd Tl & JeTal ¢t & Torw W3msaT 3R forara @t 3R fafdea a3t & 396 ufafafa & g ga
TAAY W g&deR U a70| 38 gasiia & ded 0. $fedy urea 3uwha & forw qoraar dier 3R Hrs vea
P P I H dheATeh! ARG UeTeT et & foT 3mSR WMSAT fhaTat & a1 ASIeRy Y 51 &

#ft. FARA, P F dHah FAT 3R geiTule & ST 3cured Hr ARG F
forT gavstia W gEaeR oo

26 AT 2018 BT YA o HATA 4. FXFAH P ToruIe dT Seurea 3R T8 RARer Alser & AlsgeR feea
PN ITAT & T dheirdh Terrar 3R AR Wl Ueld o & forw Jersiia o) e&dierR fhu |

arerme 3R gEEeid e 3R usea d ey

drere 3nUTa ggEcia fawrd, gatad 3R uffid g d & #ee & 98 Ui & v gad7 Sepi B
fafdes (drovwed), HaS, & ATY 10 HFEER 2017 B FASAT AU T FEATER 6T 7T
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2017-18 & NI ScUed ToiEd
AT ypr i afAfARET & 31fSa Terea / TIee |

ol Scleed
TSR TerdT, TUT 690000
S T, dIeem 60000
3RT arAeH 143750
AT U, 3HoTdl &sud iR g TRe & Torea fewar 210000
35T E3Ud ¥ T AR 199200
MesaT S, T 200000
JhCAR I 59000
s e 118000
= gy, dm 118000
fend &2, Aeellt @ Vo AW 2,52,800
TANRST dref, O &9l 1,18,000
R 34T, TS 2,36,000
A IMAATY, oRH Janer F Tk eE@w 80,000
24,84,750
EA (@ )

faffea Raurel & ary Hngde & Ay

ITEATIHR-ERMENT I 30T WPR & iU Agency Govt. Institution
THIRY W I8N S TSR, dufer 3 ? 13%
freTa & T @Yt @ Ao e &1 fRaa

TANY A Fol THNY W &8N fbU 49% W

Pearl fopaT| R dufaar 3msdwmR-dimsdT

& HIY TH3Y W §EAER el & fow ol g

ff, T 2017-18 & ImsHUIM-A3medv & Company
Y 32 % THINY W g&d18R fhu amw I 32%
st waif & Ty 1 Fa F qEg arar Hsh

3R 370 seuet & &9 gdiaor & forw Hedidd

W TS Bigd el §1 FEA NS & @b
F1fdcd W U ¥ AH Aot I &

Y TE @ B IEHTIR-AIEAT F T

TIHR & 1Y THANY W AT gEaq1ar fpu

Farmer
49%

Nature of organizations which signed

MoU with ICAR-CIBA
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2 ¥ faffea =3t & @1y ara=ha
Karnataka Gujarat
T @Tyd i o W & for Tsmar 3% 7%

Tl A HEA B SURRT Freeaqyt ¥ 36 Ko
gy Mar A BB ARG & 31T TN T 13%
T3 ¥ grdsifas @t gt afafafaat &

fow amedivam damsde & @y Ay I

fadw wu & siadeM sravr fedr @ ufafafae

I Tl TSI 38 TTel TSATIR-TSAT

& TIY Th FHSIAT AT W gEAER hU

=\

Punjab 3%
Maharashtra
10%

State - wise

0%

ANy faffiea 3327 & forv graew fvu aw
Hatchery

faffe s3eat & fow eearea w1 8%
TEIT IMSHTIHR-TEIMSNT i Tehelid dTehd
I U 3R Hhdd &1 2017-18 & SR WRT STel
UTe ¥ S UHNRY HEAT A Hiele I| IT STl
uTelel iy HIHGTT T FHAYA S arell FEAT H
drhd & Td & @ giafafeat & for ar
THINY & T T 3R T80 vy qear 7
AT | Feaeh MY FRIGA & T IR THNY
P 1Y SIATEeH fohe & caraariieor & forw
UFh FFASIAT A0 W EAeR fhe v J)
THINYG & ATCTH ¥ &l ScUTal Pl ATTHIIRI0T
ofr fomar I

Seed
0%

Collaborative Research Programme

207



CIBA

AU R IS doeh

HFHUT FerehR FiATT (3MTE)

W3S 1 MY FergdpR AT 25 For$ 2013 & A A1l i 37l F forw TN (FBERT & 3w
T 18-6 / 2007 TUHIR-3TTS &A1 22.7.2013) gRT TSI & 915 Y|

et

F3msdiT &1 2300 RAT Tsasay HACT (IRTHT) PHr do& 27 HIEY 2018 P HIIMSAT, YeeTs FEATT H
TSI 61 918 o
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méT B SETge R PR (JEARAY) ST B T &

3reTeT gt &. &. faoga, Qs
ey Terad Aefaerd (RRieT), AR, a5 el
zf #Y. Jnarer
st Tg.dY. 3Teradr
gt SiT. digsoT
3f TH. herad
3f dft. TH. dgAERA
3 TH. HINW
Tt IR & THE STraehdr

e |iag 3l goig AR 3iter

3400 ASHRH T 17-19 A 2017 B HATIT T 778 A 3R IgHYUTA DB DY yarfey v Faa & 7 20|
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$FieyE Ao FAS (ST
fFargar gvue ygya afafa afsa & a3 &:

3yeTeT 3 & & e

e
31 geior grT, TEeh (RRerfieT), mdeuam

3f & 3QMeh AR, TTH, SHTHR-TIMETHE, PrelieT (12.05.2018 Teh)

3f fiig 3R MUeers, diud U3 33, IMEHTIR-WINSTHT, Paa4R (12.05.2018 )
3t fasrar aurer, diod, 3MSATAHR- WTHATEHIRITS, Hfed (12.05.2018 dH)
2 3N frotige, fud, 3MSHTIHR-FTATHIRIATS, Feet$ (12.05.2018 TH)
ACEIUTA 31, TR TR, Teels

He-aafad e

geEg afa

A F.d. vE. GgaRIoT, gemafas 3R

e

2t & Yaia, Rifdue denfas 3R srife waga

3t v AR, fad 3R o i (3 / &)

i v S, dog 3R s (Sehfaafter aw)

A 3R e, TUIN (TER)

AT T SR, TS (FAT.)

A T UR, Tu3 AR SEE

A bt sfepid, FfAR @ AR

R-3nfAmRes Teeg

A g T AR, et & gfafafy

A 3RO dehererd, foramat & ufafaf

28 37AEER 2017 Pl IS 4900 ITSUAET HT o |
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$EICTE Y TCIH I3 (MSSTEH)
SEITYE YD TCH BI51Ae B TATAT (HN3MSAT gRT AT Frer
3afd & fow 29 .03.2016 & 28.03.2019 &I

PRITRT 3T F.No.13-1 / 2012-UME f&dAieh 02.04.2016 &
HFER g T fopam arm @

3TAFIRE &t
3regeT 3t & o faoraa
&g af & Taeie, O T
3f & JarEas, O T
f & Y arerrgsraAvaA, § vH
3 3R TXEg, 0 v
31 TH HARE,  vd
A &, &, T, GcIARGoT, T3
Ih HIgs
gfaa HAT T AAR, TeIdh
&g HHATT TA ST Al TS, AT TheATh! TEIH |
T & WA, dheileh Terd |
A § A SABS, IR
A TH FiFUA, FHA FEIAT BN
A W TG, FAA GHAIA FI6
Rrepraa afafa

AT Repraa AT & T (3T §RT AT 37T Th. 48 - 16/2010-URMH
f&eieh 06.06.2016) & IFAN YA: FATTA FopaT 71T &

et i & o faoraa

fAatfa aeem

denfaes geeg f o Q1T g Te, Hred 3R 3 oArerr 1@, fred
ddhAThT TeTg 3 T ANTAd, IS ddhetiehl ITARRT
TRAATAS TEET AT 39T AT, TE 3R A O Sfewia, S

A T AR, GeId
6 HeET AATH TH TS, HAST FETIAT BeTary
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Fifee rgurers afafa

fArargar afeer Rema afafa afsa 7% &

3regeT 3f 3R JXEad

T T JHeel AR UTieel
7 il ST
3T 9T HAR BeaAler
A TH ARG
AR § HY gt

AfEe e

fAFargar Afeer Ao afed forar o &

3regeT BEESECRCECH

HqEET 3f 3R FXEgT

e & 3reTacelr

EIE Gl & AT

A TH ATYIHYETET

Hery g HNATT 3T heHAT
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AT 3R FASAACH
gfafaat & damw
3t &%.%. faorga, s

HeEd, HrHR wiAfa 3R aafehr afd, aofa o dex BR TeamdeR (TAdIEE), Ay
HEH, AEIUT 817 fard & fow werear a1, R{IAw fgeg wfFfa (Aear), TWeR gRT afed 31y
T&eA T Aot fasmT |

FeTT, ISHTIR a7y Ffafa d@Eam Vil

TG, AT TeFamhesy AR AEIUTe ATsehrRIeRT afafd

e, VP &g Tdd Tadidhedk (NaCSA) & fow

&, ACET Ul dheal ATl & forw Gramser

T, AT Tedrheay AATRET

TEH, ARd & FAGI SAfad 9

&Y HCTETAT # IMY USA & Mebperdt ool & HleUlar s,

Aot g # FARE ITaas qw S S U dg Hr TAUA § FaT aRASTAT HEf dHr
R & forr o R wfafd, afsa ayares faeamr, 38 AR AceaureE, $ Fares,
AHR, AR, aé%—om

H&E, ddard a@fAfad I8 e & fov 6 vavars @ Aidisa & T quicAs &g 1T S &
foT TATIFRTS gRT Ua @ TS IaURon3 AR BT 1 gEdHAe uuied S 3R AcEIured
fasmer grr aifsa sfom & et off defeus ganfa & fow fear o @@ar &, N #Faed |, MR
HRA|

HEET, U W T T FfAT 31gdies FH9T (CHURNTTASHAR), g§RT a1fdd ugure 3R ug]
Rifthean faemor dard, afferdrg @R, Jeats

Hrde faafaarera e 3 daf@dr (Hguacd)) & 3caga 9 7 6 $ 6|

&, dffcag & Jagd a5 Aceaured faufaares, anmiieasn

HEH, 994 |iAfd - ﬁwﬁwﬁmw(n)mwmmﬁmmm
aifsd), @ifeal

ey, afdreg & yaue ars uy] Rfhear 3R ugy faea Rafaare, =8

TEET, HET VEATT A JHepIefAd TRUG AT UreleT FRAeT, Hs|

T, HRA ol # fageh vaanfes Sfat & ey W W afafa, e ik foraa seamr #ares,
UTIEITE, TIHR gRT S| AR, a5 fEeeh

Herg, feear awator AR HgEUE W FeedR afAfa
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AT 3R FASAACH
gfafaat & damw
3t &%.%. faorga, s

HeEd, HrHR wiAfa 3R aafehr afd, aofa o dex BR TeamdeR (TAdIEE), Ay
HEH, AEIUT 817 fard & fow werear a1, R{IAw fgeg wfFfa (Aear), TWeR gRT afed 31y
T&eA T Aot fasmT |

FeTT, ISHTIR a7y Ffafa d@Eam Vil

TG, AT TeFamhesy AR AEIUTe ATsehrRIeRT afafd

e, VP &g Tdd Tadidhedk (NaCSA) & fow

LT, AT UTedd dhali ATl & forw Iarsdr

ey, I TFaThed? AATRET

TEH, ARd & FAGI SAfad 9

&Y HCTETAT # IMY USA & Mebperdt ool & HleUlar s,

Aot g # FARE ITaas qw S S U dg Hr TAUA § FaT aRASTAT HEf dHr
R & forr o R wfafd, afsa ayares faeamr, 38 AR AceaureE, $ Fares,
AHR, AR, aé%—om

H&E, ddard a@fAfad I8 e & fov 6 vavars @ Aidisa & T quicAs &g 1T S &
foT TATIFRTS gRT Ua @ TS IaURon3 AR BT 1 gEdHAe uuied S 3R AcEIured
fasmer grr aifsa sfom & et off defeus ganfa & fow fear o @@ar &, N #Faed |, MR
HRA|

HEET, U W T T FfAT 31gdies FH9T (CHURNTTASHAR), g§RT a1fdd ugure 3R ug]
Rifthean faemor dard, afferdrg @R, Jeats

Hrde faafaarera e 3 daf@dr (Hguacd)) & 3caga 9 7 6 $ 6|

&, dffcag & Jagd a5 Aceaured faufaares, anmiieasn

HEH, 994 |iAfd - ﬁwﬁwﬁmw(n)mwmmﬁmmm
aifsa), srfeal

ey, afdreg & yaue ars uy] Rfhear 3R ugy faea Rafaare, =8

TEET, HET VEATT A JHepIefAd TRUG AT UreleT FRAeT, Hs|

T, HRA ol # fageh vaanfes Sfat & ey W W afafa, e ik foraa seamr #ares,
FUTEIUE, PR gRI AfSA| HRd, 78 ool

Herg, feear awator AR HgEUE W FeedR afAfa

HeEd, IafAar aiEl 3 Fee Rkie Rant daseic amEd! (TH3mS3RuaAT), fAsadayid

HEE, ToFaR GHT AiATTAT A, 2022 T fohara & 3 & Q9 & & fow afa, Suams
3R FgIfaeers, IR, a8 ool grT AfSd & TS|

HEEI, HRd H TFarhedX 3aqe & fafagaa 3R e & foo afafq, afea, oyures e, o
3R Acegured, N AR fFaa Fdeamr F#re", WER gRT Afsd| HRd, a5 Eea - 3f O & uife|
HeH, el T uRve faee fasme 3 wateror, favadayqis ivee, #oel, dAceauree 3R
TFdThear HaRldd HACT THUS! 12 AR TFaihed? SUATAAT THUST 12.1- 3f & Jamdas |

gerg, fadwer afafd, deeare, seaEs! AR TEydsdice el W 3Idd & & fou, Aceaurad
fAgers, TXPR gRT S| I, fATaadqaA 1378 helel SR (HRA) & drTed 7 Ty iR
ALY HeA0T HATO, TARXLY FAAeT & AT, ge) AR Aa Ty W e & 3afgd
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dfferarg & dStqe el 3 Aeofued! & affiearg s Aceaures faHmT Hr Ao $is e sare 6t F2ahar
& o HemedR JaTd AR awerdr Arfga

HISHTIR-.3MS. 8.0, F Tl TedNT ¥ dfAAATS ToT TPR F dod AcEIUTeld THET gRI FaTford
s e

TEHTIR-TT. 3. 1. 7. GRT deoltay foTel 3 @rel 3T B8 fFe & 3ieX & 727
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TI=o AR THAT FRIGHA

TITs IR A #, Taood g@arsT 3R Taeodr & Ja1 SRt TR - AT, deas 3R T & Fhgy
HIHIT g (TP G GRT 16-31 A 2017 3R 15 TR ¥ 2 3HFeR, 2017 & GRI=T IS fopw 717

Services and Assignments

1. 22 #$, 2017 Y HTSHTHR- AT &b BIhgIT HFHUTA g H AETEDAT 3R TBIS HrAhaA

2. 25 #$ 2017 1 IMa & I & fore affeerg & fawfaaias ama # SToreedr ¥ Taeodl BrihH]|

3. 26 HS 2017 DY PICISPE N, B [STell, TS H SETEDAT IR FHIS BRIPH (F7 IMTa AT
39T & ded IMSHTIR- HeT gRT 3IAT3T 3T IN7d)
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27 #S, 2017 B ANAAHYIHA, HFAPUA, HIFATTIR T F AR hreh 3R TEI W "3URAT & Hufey
& 3" 9T AT

29 #$, 2017 B IMRYY, UFRA @l H ATl Aol g H SEDRAT 3R FHS BRBA W
e |

17 AR, 2017 & JSETIR- TiaT, TFRH T & PheT MY he (000) F Ta=odT & JaT FAS
TS

24 TAdaX 2017 &1 Afdrererg & AMfAGEYIH Ma F Faeodr & Jar H1 IS FSHTIN - Har A
ITTg e gfafafat @ smefierdy & arer fear)

25 fAda 2017 B JeAs & IR i &1 # FdSAAD AW P THS, TIT TATHAT PIIHA
3mafara fomar o

1 3FgaY 2017 I Fa=odl & daT & REF & ®7 F War & Feprg TIPS FAF & UrH HIHTG
TG e &vAt DY A1k fehar arm )
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sf Preiaa s, #Agfades SHTIR 3R e, 3R a EATIR - d9r, IS 1 eRT AT

3 Rrcirae FgmmET, AEfacers, HRAT F Igaue uRug 3R G, $r sgaar 3R e R 3 6
3R 7 3T 2017 @ IMEHTIR - Tan, a8 H R o 3R danfaewt 3R Herarat & @y arada &)
Iogia WA & HYHE TS FTAF W AT R 1 g1 fFr AR g9 ® My FRiEAT W
FnfAedt & T1Y Frad A 3w D Telh, Toidd Terhid, TATHBAT HIha 3R @R Ul & &7 fr
feprer Fedt aRAhan3tt & ar 7 == | seelal Y UG, e AR dfFer=g & fhaer o gad scurfed
Hard AT & it FaRa fu| 3egia MISANT & THeTcas Fis Fa d wipes dedee B aara &
ufepar 26| Herflaeeres o sfiom & EHP 91 & &RET & fow DNA 3maTRa sRea)iEes fhe iy 61 3R
Segiel TraT, SaAreliotiet AR EET HIuT 3 S Well W 3R G 1T drel 94T X fovdtd S |
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T AEUTed, o & MEHTHR- Har, deag F1 ghr fomam

A Y. wfdar=, wfea, Feeaurere 3R AcEaUTer Aeers, ggel TeR 3R s Tl & Acegurad &
TYH fAGLrD, AETUTA & 37 s 3R 37 3RAFRAT 21 Fo$ 2017 &I IR i H ISHTHR -
Har, gRI 331U T TSR Welt Shrisha &1 el o |

AT ST & ACEIUTAA YD o ISHTHR - W, doeds BT a7 fomaT

JASITTAT & A WR Ul H TARS Wl T eqaerddr & udl e & o, FAEIurer 3mge®, i dF gaoT,
JSHITAT T ACTIUT TIHIT & TABTRAT b TTY 18 GHR, 2017 Y IMSHTIR - TaT, &7 &7 |
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Mt. S. Stanline

Senior Technical Officer

CIBA

a1 FEATT & IR dAebeiteht ITABRT A TH. FAASH, 37 ¥¢ ay
&I FS 08¢ A g U Tsh gHedl d Ul gl Td fANT & HROT
f&etieh ¢ IS, 08¢ P AYS & TN 34D I EHRDD Hcg 37h
gRaRa, Far va dar & et & fow squfta afa &1 ¢
SIS, %€} DI AMHCATg & HAIPANT STt F SoAcht Sieat g3,
TEAIR & U A Segied Ahfcdhd SN A Braliar forar 3R
8__L & el H fAgw gU| aTe & el UfAfdd e faafaarery @
HAbAdpa AR & Tde H 3uf grm | 394 3T,
SATAGHY 3R denfaes forerran & Hiar & 310a urafdies ¥ Fgdpg

A URfAs TR & s HeT & GAE FAleled H HAgcayul fHep
NS | ITPITT TR T, 3o SHAT JeTchl JoTs, Goolad 3R T
gagR & forw I1e fopar S| S TS 3T Ul Aear ud.
errs, gl T, TE. T 3, gF T Aifod $9afe AR #s
a1 3t ge oy & 91 © oI 3 f&=ar o gl e
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ay e%0-2¢ H HAHT Faurit &1 faemra

2. e AT, ot 3 TRTEANT &1 fAaAToT|

2. arar AT A FATET YA & FW STerary TRadeT B & forw Stereia arefe
Wammm A

3. e HEATE, TeeTs H Hdo AR H Aol B & TUTT W fAEHES erged oorms 773

Y. T, FEITET, Aol A UTTeha1 879 U HY-TATR A5 o AT

3. e, AT, Aeets H GAIITRATET 3T BT fAHATOT|

€. T FEIToF, Uoel$ A Teh 330 hellU Shofel Seliex &l 3MYfet, FATYAT, TETOT 3R L&A &Y 73|

L. e , Joeis H dIaTe 98 thdl s ¥ Ulel TCFaAR a7 TACT AT FgdIchel Bl 98 Bl
3T5¢3R YR b helde IRTHAS & A1 HeleT & geard|

¢. e AT, Tees H GIUYUT fAATT TS A1S & TATA WX Telss! Ao 1S Pl YidEATT|
Q. e HEITe, Teets H TP 3¢9 BT HT3CSR B ST HIAT IAT|

g0, dIfEAT BIShE g, JHifeIRTA, agey AR Har ATITe, s & FAAAD 81T # TAss! amsfedr
TS &1 3IRHA|

29 TNaT HTATe, Toets A PIC ATS &1 H Ulehl draiarze e F Sd o gfdeam|

22, HYalT, AT &b HIDTg UrANTINeh FEA H Udell T T & Tl &1 AT

23. HaT, AT & HIDTg UrANeh TEAT H S T, FASll T 3R bepaT Fa 1 A1 oT|

2y, HIalT, FIDTS b D15 UTAINeh T 3 foharer giarar dg |

2. HYalT, HIDTZ & HDTg YRS TEAA H Folfraepor 31Ta1 Reea &1 ufaeara=|

2€,. e, FIHEIT & & g 7 FAEr de AR $aaT Wy ASrer a1 fAaToT|

2. T, BT & &I dhe H o AT { 00 HdIT b UTeR WIS H TSI |

%, mw*mmaﬁa;wmmmwmzﬁwmmw

2R, TG, HIHREIT & &TAIT hg, H doiol AT HI AR |
Q0. @,W%ﬁsﬁuﬁﬁasmaﬁﬁ@rmﬁmmamw@wmasméﬁﬂaﬁﬂgm

2¢. HYalT, PIehgIa b & e F Ufe] STETarE @1 AT

oy AgeTg 3 e glaar deg
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W Td gol@d
aa;t‘rzowmaﬁraa-crfﬁ%a’rwa gEaD! gied 60 75 h @RIGT AR adee 7 der

ALATEY, Aol quﬁ‘m ?Jmaw—cxirwm AW 3R T gf¥aT
3UeleY | feeleh 31.03.2018 cieh GECThIET mwm’rzﬁrﬁw T a0 3@ # T o &

E W%mﬁ?ﬁxm mﬁﬁs@wﬂsﬁvé 3iTAesT U3y, 9
gwrcﬁr , GEATT
ﬁhﬁw9@%$ﬁ%m%m?m ﬁ?é-ﬁmﬁﬁaﬂgm
ﬁmﬁmw |a'e'§\;%ﬁn |
HIBEN R P JHT SaT gﬂaﬂmaﬂﬁﬁmﬂmaﬂﬁa?mgﬁmmmmﬂoaaﬁazﬁw
[

= Gl ofr 31’1? EEIGEIREIR GG fopam %3k

| wanauzﬁram T I
33-1%%'(’@ gﬁﬁm g@mmmmmmm) mgﬁ?mmm?ﬂné
gﬁmmmﬂm?ﬁﬁmﬁm 'e'aa?n T SsT

o. 39T gRT FeEehrsd fht 7T 3R AW (CeRA) IR Td Felw facRor Adi3it deh 3iierse ugd

aﬁ@vmﬁwﬁ@ﬁaﬁﬁwmasm g drar iy TR, el 31 TR gRT UahIiRIg
g- %Igwmma?%msﬁa; sxasi%mm ﬁ#rmaama‘égﬁm

S e R R R

5. UFH S Haru
e am%wmwmmmwmw TER 3R ITRIET Haradl & qA
a?mru?m wmmﬂmsﬁ?ﬁzﬁm & ;P / AU g & Ty
g% AR 31 TR B FEATH Y a1 RUle R 31T FEATT Geprrat
& o a#ranfrr&m

a.WﬂTﬁ'a’raﬂ%ltrH\aaTﬂmtr
W#ﬂmmaﬁaﬁam Rremfaet, ﬁr’uﬁam/msrasaﬁ’r My,

& forw & ST Heol 3R e Vel Py
%?aﬁuuaﬁwmasmmﬁﬁm %%%hﬁ i usym#m%wwmmm‘r?
ere &t

.y o1 suaer
%ﬁ%ﬁ?ﬂ%@ S SN St SRl e NG U RS AR < S

3T JR
T A 37U gpREAT & T A T e FIrerT § O aut & fow 9o HEAT u1g 6T &1
AT 08¢ AP TS GEADI PI ISUHANTA FE&AT HdTed &l 15 & IR §

gEdehlerd HUGT
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UehIA dUT AFA AT/ SR /BRI /
TMBIT & drfaet i gfaarirar

HEYTA YepTerT FT

e gfddes 2016-17

gfr&Tor Felvsy  2017-18

Hiem =T 2015-16

e =gl STeTadl-Sfe 2017

e =gt faRIure !

el a1 @s-3 fAda, 2017 (T af¥e)

. FUEARRaTis ASHEURIBINTRAE, i ureld & foIT Teh 39 §T TR &l Yaee | Har faedr

el HEAT 49. (|
. mWWW/WWW(W/WMWW
ST §EAT 50. (|
. @m%wwﬁﬂwﬁﬂmmwmlmwmmsu%

TRT STl R Fod, fFeed it &1 i1 3curea 3R a1-3m3e dada | e fEarR
el TEAT 60.
+ AT I A TRT 3cUIGA d I G=Ifd (S9Tel) - WRT el Rt #Aoel, foreed gferat &1 s
ScUTeA 3R M-313e Tada | der fiedr s@en @& 60
. (FerTeTH) |

(CIBAMOX) (FeraTerat) |
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