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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-

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 performance, 21 demonstration trials were 
carried out at identified stations all along the Indian 
coast. The production ranged between 2- 6.5 mt/ha 

2at 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 
important characteristic 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 an income 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 
for farmers in 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 
priorities of aquaculture research.  IMTA is the 
cultivation of two or more complementary crops 
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 

2m  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 

reared in wheat based biofloc system showed 
significantly better growth performance. Although 
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 significant impact 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

D e v e l o p m e n t  o f  c a p t i v e 
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 it is 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  s tud ied .  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 for youth in 
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 
aquacu l tu re  d i scharges . 

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 
s h r i m p ,  P.  j a p o n i c u s , 
c o n d u c t e d  b y  C I B A 
suggested the difference in 
the  b io logy and in  the 
aquacu l tu re  t ra i t s  w i th 

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 
CO1 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.

Reproductive quality of male Penaeus indicus 
(Indian white shrimp) in relation to molting stages 

Reproductive management of males in shrimp 
hatchery is crucial in optimizing reproductive 
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 significantly higher in premolt stage 
compare to inter molt stage although no difference in 
percentage of live or normal sperm between the two 
phases of molt cycles. 

Artificial insemination (AI)

AI is a deliberate introduction of sperm into the 
female reproductive tract, and which is the crucial 
component of captive breeding program. Several 
trials of AI 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 in the reproductive morphology. 

Development of In vitro fertilization (IVF) of 
Penaeus monodon

In vitro fertilization in shrimp aquaculture 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 
compared to 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 
ppt in 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 (Z1 to 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 Chlorel la  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, after 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 
amount of � 250000/.

Captive maturation and ovulation of Liza parsia

Development of regionally 
important small fishes for 
brackishwater aquaculture is 
one of the strategies for food 
s e c u r i t y  a n d  l i v e l i h o o d 
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. 

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 
Chlore l la ,  copepod and Artemia  naupl i i . 
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 
preva lence of infect ion  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 
farms in 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 
in GIFT  Tilapia in 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 profiling in  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. 

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%), 
Idiomarinaceae (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 0.1% 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) 
cove r i n g  A l p h a p ro te o b a c te r i a  ( 3 2 . 4 % ) , 
G a m m a p r o t e o b a c t e r i a  ( 2 8 . 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. campbellii isolates 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 juvenile 
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 GR01 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 salinity and higher temperature. Overall, 
98% oxytetracycline was degraded with in 2 days at 

° °36 C compared to 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 

and sunflower were able to replace up to 70% of 
fishmeal in shrimp feeds. 

In situ demonstration of practical feeds developed 
by CIBA 

Cost effective feeds developed for 
farmed spec ies :  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, 
22% 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. gulio in its 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 time, 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 1.57 to 1.87 Gb and 62.7 to 82.5 % 
respectively based on k-mer principle. 

Genome size 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 stock, 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 for inland 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 

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 
Gujarat 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 under various salinities

Study of P. vannamei under 0, 16 and 32 ppt salinities 
throughout the culture revealed that the mean water 
osmolality varied from 21, 419 and 909 mOsmol/kg 
under 0, 16 and 32 ppt salinity respectively. However, 
there was not much change in serum osmolality (614, 
713 and 888 mOsmol/kg at 0, 16 and 32 ppt), 
indicating that P. vannamei adapts well to varying 
salinities. Moreover P. vannamei rapidly adapts to 
drastic changes 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 
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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 CO  2

during the drying process compared to the emission 
during culture period, whereas CH  emission was 4

high during culture period, and N O emission trend 2

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 water temperature, 
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 

onot at 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, production, and trade statistics of 
aquaculture and also includes information on 
technical aspects of the brackishwater aquaculture 
and their economic impact. 

Impact analysis of brackishwater aquaculture 
technologies 

Analysis based on Input-Output time series 

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's income

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 higher income within 8 months) 

Seabass rearing in a three-tier model of cage 
farming in 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 
kg with a 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 (2x1x1m 
2 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 
l i v e l i h o o d  o p t i o n  f o r 
marginalized rural poor, an 
a q u a c u l t u r e  m o d e l  w a s 
developed. Two demonstration 
t r ia l s  were  conduc ted ,  to 

standardize the potential aquaculture models. A 100 
2m pen was erected in the estuary and mud crabs are 

reared for 40 days. Farmers obtained �16000/ at the 
end of the culture . 

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 Vidyalaya, 
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 v iz . ,  Overview of brackishwater 
aquaculture; Details of Shrimp; Details of fish; Details 
of Crab; Fisheries institutions; Aquaculture statistics; 
Fisheries policies; ICT tools and Important links.

Adyar Creek and Estuary Information System 
(ACEIS-Aqua) for aquaculture

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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