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Paper ID 15521

Captive maturation and multiple breeding of endangered Golden Mahseer: A Journey
of Technology Development and Commercialization

M. S. Akhtar"!, Alexander Ciji?, Manchi Rajesh?, Debajit Sarma’
!Fish and Fisheries, ICAR-Directorate of Coldwater Fisheries Research, Bhimtal, India
2Fish Nutrition, ICAR-Directorate of Coldwater Fisheries Research, Bhimtal, India
3Frm, ICAR-Directorate of Coldwater Fisheries Research, Bhimtal, India

Golden mahseer has been a pride and glory of the Himalayan sub-continent, generating
livelihood through ecotourism and aquaculture. Due to various anthropogenic and species-
specific inherent reasons, it has become endangered and listed in IUCN red book. Hence, its
conservation and rehabilitation was a grave concern for the scientists/researchers,
environmentalists and policymakers. Stock enhancement/ranching of fingerlings produced
using captive brooders is one of the best sustainable conservation strategies. Until recently, the
breeding and seed production of endangered golden mahseer was being done using wild-
collected gravid brooders, a destructive and non-sustainable practice with full of uncertainties
and risks. This dependence on wild-collected brooders was because golden mahseer females
fail to complete ovarian development and maturation in captive conditions due to endocrine
dysfunctions. Recognizing the compounding challenges before the captive maturation and
breeding of endangered golden mahseer so as to develop sustainable captive maturation and
breeding technological solutions to produce mahseer seed on a large scale for conservation and
rehabilitation, ICAR-DCFR, Bhimtal, embarked upon conducting a series of experiments
(photo-thermal manipulation, sex segregation, substratum intervention, broodstock diet, etc) for
over last seven years and finally succeeded in developing the captive maturation and multiple
breeding technology for golden mahseer. This technology has resulted in producing a
substantial number of fry of golden mahseer round the year, which otherwise had been a major
bottleneck for large scale rehabilitation efforts to conserve this esteemed species. A patent
application has been filed, and the commercialization of the technology through ICAR-
Agrinnovate is in the final stage.

Keywords : Tor putitora, Captive Maturation, Multiple Breeding, Photo-thermal
Manipulation, Endangered Species
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Egg and larval quality attributes of progeny from wild-collected and captive-
matured brooders of endangered Golden Mahseer, Tor putitora

A. Ciji'*, M.S. Akhtar'.,, M.K. Dubey', A. Pandey'., P.H. Tripathi'., B.S. Kamalam'., M. Rajesh!, P. Sharma'
'ICAR-Directorate of Coldwater Fisheries Research, Anusandhan Bhawan, Bhimtal-263136, Uttarakhand, India

The brooders reproductive performance (fertilization and hatching rates); egg quality (size, total
carotenoids, biochemical composition, and ovarian fluid composition & pH); and larval
characteristics (growth, survival, organ development, starvation and thermal tolerance) of
progeny from captive-matured and wild-collected golden mahseer were evaluated. Fertilization
and hatching rates were significantly higher in wild-collected brooders. The eggs of captive
brooder were considerably larger and heavier, but their nutrient (total protein, glucose, and
triglyceride) stocks and total carotenoids were significantly lower. On the other hand, total
protein, glucose, and triglycerides were considerably higher in the ovarian fluid of captive
females. During water hardening, the cumulative weight increase due to higher water uptake
rate was significantly higher in wild origin eggs than captive brooder eggs. The CTmax of
captive-origin larvae was lower during the early larval stages (15 dph), but became similar to
the CTmax of wild brooder’s larvae at 35 dph. On contrary, the CTumin of larvae from captive
brooders was higher at all studied developmental stages as compared to their counterparts in
wild. Nevertheless, the wild and captive origin larvae recorded similar starvation tolerance
capacity. Micro-anatomical observations showed that the intestinal nutrient absorption and
hepatic nutrient accumulating efficiency during early developmental stages was comparatively
poor in captive origin larvae, which corresponded to their lower growth observed until 35 dph.
In addition, the captive brooder larvae had a lower survival rate (till 90 dph) than their wild
counterparts. These findings suggest the potential areas where the captive broodstock
management of the endangered cyprinid golden mahseer should be improved.

Keywords : Reproduction, Eggs, Carotenoids, Larvae, Thermal Tolerance, Starvation
Resistance
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Paper ID 15546

Effects of Leucas aspera incorporated feed on the growth, haematology and digestive
enzyme activity in Genetically Improved Farmed Tilapia (GIFT)

Karun Kant Yadava®, Cheryl Antony?, Vijay Amirtharaj’, R. Jeya Shakila*
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’Department Of Aquaculture, Dr. M.G.R. Fisheries College And Research Institute, Ponneri, Tamil Nadu
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The excessive use of antibiotics, hormones and other synthetic drugs to control diseases and
improve fish growth in aquaculture is a reason behind the emergence of drug resistant
bacteria and production of toxic substances harmful to the environment and human
health suppressing immunity in the host. The herbs being cheaper, eco-friendly with minimum
side effects can be used as alternative to antibiotics in fish health.This study investigated the
effects of Leucas aspera on the growth, haematology, and digestive enzyme activities of
genetically modified farmed tilapia (GIFT). A total of 120 fish (4.37 + 0.74 g) were randomly
divided into four groups of treatment diets in triplicate and fed respective diets containing a
graded level of L. aspera at 0% (control), 1.5% (T1), 2% (T2) diet and 2.5% Diet (T3) for 60
days. After 60 days, higher growth was observed in fish fed the T2 diet (P <0.05). The activity
of digestive enzymes and haematological parameters in the T3 group increased significantly.
Some haematological parameters (Erythrocytes and monocytes) reported higher counts in the
T2 group (P <0.05), while the WBC count and differential WBCs in the T3 group were
significantly higher. The results showed that 2-2.5% of L. aspera is recommended for inclusion
in the diet.

Keywords : Leucas aspera; Herb; Aquaculture; Growth; Fish Health; GIFT
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Paper ID 15548

Impact on water quality of integrating Gracilaria edulis with Litopenaeus vannamei in
lined pond system

Shubham Banchhod"!, Cheryl?, Vijay Amirtharaj?, J.Jaculine Pereira*
'Aquaculture, Rgca (mpeda), Ujjain, India
2Aquaculture, Dr. M.G.R. Fisheries College And Research Institute, Ponneri, Dr.J.Jayalalithaa Fisheries
University, Tamil Nadu (601 204), Ponneri, India
SAquaculture, Fisheries College And Research Institute, Dr.J.Jayalalithaa Fisheries University , Tuticorin,
Tamil Nadu (628 008), India, Tuticorin, India
*Aquaculture, Dr.M.G.R Fisheries College And Research Institute, Thalainayeru, Tuticorin, India

The rapid development of intensive fed aquaculture (shrimp) is associated with concerns about
the environmental impacts of such often monospecific practices. One of the main environmental
issues is the direct discharge of significant nutrient loads into coastal waters and for best
management practices, the aquaculture industry should develop innovative and responsible
practices that optimize its efficiency and create diversification, while ensuring the remediation
of the consequences of its activities to maintain the health of coastal waters. The present study
describes the effect of Gracilaria edulis integrating with Litopenaeus vannamei on water
quality in lined pond culture system. The experimental study was conducted for a duration of
100 days in 4 lined ponds (300m?*/pond), where, two ponds were selected as treatment ponds
(with seaweed Gracilaria integration) and the other two were control ponds (without seaweed
Gracilaria integration). Each pond was stocked with shrimp post-larvae at a stocking density
of 60 individuals/m?. Two square bamboo rafts were used for the cultivation of seaweeds. Each
raft was seeded with the seaweed (Gracilaria edulis) where the stocking density followed was
6.09+0.14 kg/raft. Seaweed was cultured on rafts in 2 batches in the treatment culture
system. Water quality parameters viz., temperature, turbidity, salinity, alkalinity, PH, dissolved
oxygen, total solids, calcium hardness, magnesium hardness, total hardness, Vibrio green
colonies were found not significant compared with treatment and control system. (P>0.05) but
CO,, Ammonia, Nitrite, Nitrate, Phosphate, Total phosphorus, H»S, Total dissolved solids,
Total Plate Count and Vibrio yellow colonies were found to be significantly different (P<0.05)
between treatment and control culture systems. The tissue analysis of seaweed for C:N:P ratio
for the seaweed seedlings initially seeded and the final seaweed harvested amid treatment
culture system also showed significant difference (P<0.05). The results show that the red
seaweed (Gracilaria edulis) could boost the water quality parameters with its bioremediation

property.

Keywords : Gracilaria edulis, Integrated Aquaculture, Penaeus vannamei, Biofiltration, Bio-
remediation, Eutrophication, Water Quality, Co-culture
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Comparative growth performance of Channa striata larvae produced during pre-
monsoon season and in the monsoon season under captive condition.
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A 30-days experiment was conducted to determine the comparative growth performance of
Channa striata larvae produced in the pre-monsoon season and in the monsoon season under
captive conditions. Two treatments groups in quadruplicate were, T1 (larvae produced during
pre-monsoon season) and T2 (larvae produced during monsoon season) taken for the study.
One thousand two hundred C. striata larvae were stocked randomly in eight FRP tanks with a
standard stocking density of 1 larvae/litre. Then from 10" to 14" day the larvae were provided
with the zooplankton mixture filtered with 250 p nylon mesh plankton net in ad libitum. From
15" days onward weaning was started with powdered feed (trade name Prince™ WEAN#4) @
10-20% of their biomass, four times a day viz. 7.30 AM, 10.30 AM, 1.30 PM and 4.30PM .
Throughout the study, the water quality parameters were congenial for the larvae. The growth
performance indices (weight gain, average daily weight gain, feed conversion ratio, specific
growth rate, condition factor, survival, thermal growth coefficient (TGC) and cannibalism)
were considered as response parameters. At the end of the trial, significantly (P<0.05) higher
weight gain percent, thermal growth coefficient (TGC), survival and reduced cannibalism were
recorded in larvae produced during the pre-monsoon season (T1). From the present study, it is
concluded that larvae produced in the pre-monsoon season (T1) showed better growth and
survival mainly due to better temperature range during the pre-monsoon period. This also
provide an opportunity for the farmers to produce more murrel seed for its propagation of
farming as well as additional economical benefit.

Keywords : Pre-monsoon, Cannibalism, Channa striata, Specific Growth Rate, Thermal
Growth Coefficient
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Life cycle analysis for aquaculture system: A case study of biofloc culture unit

Pradeep Ramesh"!', Mohammad Tanveer', Ayesha Jasmin S', Ravi Sankar Cheela?, Brajesh Kumar Dubey?
!Department of Aquacultural Engineering, College of Fisheries Engineering, Nagapattinam, India
’Department of Civil Engineering, MVGR College of Engineering (autonomous), Vizianagaram, Ap, India
*Department of Civil Engineering, Indian Institute of Technology, Kharagpur, India

The aquaculture system becomes the sunshine sector in terms of the economic benefit obtained
from the successful culture practices, requires major attention in respect to its environmental
concern. The present study identifies the potential impacts caused by the biofloc production
system which includes shrimp hatchery, biofloc farm, processing plant using life cycle
assessment techniques. The suitable study locations were identified and careful data collection
were carried out from real time industries. The damage assessment was also carried out to
compare different subsystems in biofloc production unit. The Simapro® tool was used to
analyse the collected inventories of different subsystems. The results of biofloc production
system include 2.3707 kpt of human health hazard, 0.6419 kpt of ecosystem quality, 0.8927 kpt
of climate change, 0.7279 kpt of resources on single score scale, out of which farming activity
utilizing biofloc production strategies contributing around 70% of all impacts. The damage
assessment results were also obtained. The study also recommends clean farming framework
(CFF) by utilizing different state of art techniques viz., IoT, Al and other waste utilization
strategies to mitigate the risks identified and increasing production efficiency of the system.

Keywords : Life Cycle Assessment, Sustainable Aquaculture, Clean Farming Framework,
Impacts of Aquaculture
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*Aquatic Environment Management, Dr.M.G.R.FC&RI, TNJFU, Ponneri, India
*Department of Aquaculture, Dr.M,G.R FC&RI, TNJFU, Ponneri, India

This experiment was conducted to evaluate the effect of different stocking density on growth
performance, survival, water quality and body indices of E.suratensis fingerlings for 90 days at
PRFF, Pazhaverkadu. Three different stocking densities are 100, 200, 300 no of fishes/m>. The
fingerlings of pearlspot, E.suratensis with an average body weight of 5.05+£0.03 g were stocked
at a rate of SD-1 (100/m*), SD-2(200/m?) and SD-3 (300/m®) cultures for a period of 90 days.
The growth parameters were found to significantly decrease with increasing stocking density
in the biofloc rearing system. Results of Nitrite and nitrate concentrations were significantly
lower in the BFT treatment with lower stocking density than in higher stocking density (P <
0.05). The highest mean body weight gain recorded in SD1 (42.37 + 0.04g) followed by SD2
(29.98 + 0.08g) and SD3 (20.85 + 0.06g). BFT significantly increased fish specific growth rate
and net yield. There was no significant difference in hematology analysis (in terms of white
blood cell and red blood cell counts, hemoglobin and hematocrit levels), total superoxide
dismutase activity of fish between different stocking density (P > 0.05).The results of this study
indicate that biofloc technology culture with lower stocking density can improve the growth
performance and immune response and also the maintenance of good water quality and
improvement of feed utilization of pearlspot.

Keywords : Biofloc, E.suratensis, Growth, Stocking density, Water quality parameter
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Paper ID 15576

Effect of sex ratio on successful captive breeding of estuarine Goby fish Knight goby
(Stigmatogobius sadanundio)

Babita Mandal™', Prem Kumar?, M. Kailasam?, Aritra Bera®, Krishna Sukumaran®, Dani Thomas?
!Fish Culture Division, ICAR-Central Institute of Brackishwater Aquaculture, Kakdwip, India
2Fish Culture Division, Kakdwip Research Center of ICAR-CIBA, Kakdwip, India
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The knight goby (Stigmatogobius sadanundio), is a potential estuarine fish which is found in
Sundarbans, India and fetch high price in international ornamental trade. It is popular among
the hobbyist worldwide due to its unique grey body with black dots, distinctive beautifully
marked fins and hardy nature. Mature males are having elongated dorsal fin with blue and white
colour. Adults (n = 178) of knight goby (ABL: 5.1 + 1.24 cm) were collected from tidal fed
water bodies of sundarbans. These fishes were maintained in captivity (FRP tanks: 500 1) and
fed with formulated feed (30% Crude Protein) for maturation. Sexual dimorphism was clearly
evident after 4 months of domestication where mature females were appeared with bulged belly
and round urogenital papillae and mature males were observed with extended dorsal fin and
slender (tube like) urogenital papillaec. Monthly studies on oocyte development revealed that
mature (vitellogenic) eggs range 580 -670 um in size and are spherical in shape. Breeding trials
were conducted using different sex ratios (T1-1M:1F; T2-1M:2F; T3-1M:3F; T4-1F:2M; T5-
1F:3M) for achieving successful spawning. Breeding pair of 1 female: 3 male (Treatment 5)
sex ratio resulted in successful egg laying when provided with sandy bottom and an upturned
substrate. A female lay 1000 — 2000 fertilized eggs on substrate which are guarded by a male.
Male tend to clean and fan the eggs to eliminate any fungus growth. The ovulated fertilized
eggs are transparent and ovoid in shape and sticks to the provided substrate with the help of
fine threads. Fertilized egg measures 1.2 — 1.4 mm in total length and 0.59 — 0.67 mm in
diameter. These eggs develop gradually and after 48 hours turn black in colour due to complete
development of embryo. Hatching starts from 72 hours and ends by120 hours. Hatchlings are
2.4 —2.5 mm in total length. This standardized hatchery technology resulted in achieving 95%
hatching rate. The present study provided useful insights to achieve mass scale breeding of
knight goby under hatchery conditions.

Keywords: Captive Breeding, Knight Goby, Sex Ratio
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Paper ID 15580

Effect of stocking density on growth performance, immune responses and influence on
digestive enzyme levels of P. vannamei reared in Recirculatory Aquaculture System

G Vijay"!, Cheryl Antony?, Dr. P. Chidambaram®, Uma Arumugam*
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2Aquaculture, Dr. M.G.R. Fisheries College and Research Institute, Ponneri, Dr.J. Jayalalithaa Fisheries
University, Tamil Nadu (601 204), Ponneri, India
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University, Ponneri-601204, Ponneri, India
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Chennai, India

A 60 days experimental trial was conducted to investigate on the effect of varying stocking
density on growth performance, immune responses and influence on digestive enzyme levels
of P.vannamei in indoor recirculatory aquaculture system. The post larvae (PL12) of Penaeus
vannamei were stocked in the three RAS tanks in duplicates viz.700/m> (T1), 500/m*® (T) and
300/m* (T5). Shrimp were fed with the commercial diet containing 35% crude protein at the
feeding rate from 10 to 3.5% based on the body weight. The sampling for assessing growth
performance was carried out at fortnightly intervals. At the end of the culture trial, significant
differences were observed in final body weight, survival, specific growth rate, and feed
conversion ratio in treatment groups, respectively. In the present study, highest total haemocyte
count was observed in the PL stocked at 300/m? and highest Propenol oxidase activity (ProPo),
catalase activity was observed in PL stocked at 700/m>. Highest digestive enzyme activities
were observed in PL stocked at 300/m* stocking density. Based on the results of this study it is
suggested that the optimum stocking density of 300/m> was best and 500/m® may be feasible
for rearing P.vannamei in indoor Recirculatory Aquaculture System (RAS).

Keywords: Penaeus vannamei; Recirculatory Aquaculture System; Stocking Density; Immune
Response; Digestive Enzyme
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Paper ID 15587

Effect of stocking density on stress parameters, texture and flesh quality of Silver
Pompano Trachinotus blochii (Lacepede, 1801) in indoor rearing

Triveni Shiriyappagoudar*!, Cheryl Antony?, Vijay Amirtharaj®, Pandurengan Padmavathy*, R. Jeya
Shakila®
!Aquaculture, Fisheries College & Research Institute Thoothukudi, Thoothukudi, India
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SFish Quality Assurance and Management, Fisheries College And Research Institute, Tuticorin,
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Silver pompano is eminent promising species due to its delectability, acclimation to
culture system, acceptability to formulated feed and fetch high demand in international market.
Fish stocking density is a key factor affecting growth as under stocking and overstocking has
negative impact on fish health and production, which has to be studied. The present study
describes the effect of stocking density on stress parameters, texture, proximate composition,
water holding capacity, muscle pH and condition factor of silver pompano Trachinotus
blochii. Silver pompano juveniles were procured from the Regional Centre of Central Marine
Fisheries Research Institute, Mandapam, Tamil Nadu. Stocking density was selected as 48g
(T1), 144g (T2) and 192g (T3) /tank (m?) in indoor culture system. Tissue sample was taken
from the gill, liver and muscle of silver pompano to analyse the stress parameters Scheffe
multiple range test showed significant difference (P<0.05) between T1, T2 and T3 for catalase
and lactate dehydrogenase (LDH) enzyme activity. Maximum LDH enzyme activity and
catalase activity was observed in T3 in liver (1.6520 U/mg protein) (2.7762 U/mg protein),
followed by gill (1.5067 U/mg protein) (2.0469 U/mg protein) and muscle (0.8110 U/mg
protein) (0.7864 U/mg protein) respectively. Scheffe multiple comparison test showed
insignificant differences between measured mean weight and condition factors. No significant
differences (P>0.05) were found between T1, T2 and T3 for muscle pH and water holding
capacity. Significant difference (P<0.05) was found between T1, T2 and T3 for texture profile
analysis (hardness, springiness, stiffiness) of silver pompano fillets and no significant
difference (P>0.05) was found between the cohesiveness, gumminess, and chewiness factors.
The T2 group exhibited maximum protein and ash contents and minimum moisture and fat
contents when compared with T1 and T3. The highest moisture content and lowest ash contents
were recorded in T3. Furthermore present study found that optimum stocking density should be
144g/tank (m?) based on the protein content.

Keywords : Trachinotus blochii, Catalase, Water Holding Capacity, Texture Profile Analysis,
Flesh Quality, Indoor Rearing
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Paper ID 15592

One time protein rich feed in cage culture, growth and economic analysis
*Aswathy T', Arundas NH', Gljo ittoop'

Kerala University of Fisheries and Ocean Studies’

Cage culture of finfish is currently an important economic activity in estuaries of the
Kerala, western coast of India. In this study the growth and techno-economic efficiency of the
cage farming were evaluated under the Janakeeya matsya krishi project, a farming
developmental initiative for fish farmers during the covid-19 pandemic period. This paper uses
farm level data collected from cage-farms in Kerala and examine the feasibility techno
economically. The species that was stocked on these cages are pearl spot (Etroplus suratensis).
In the present study we have collected the data on growth rate, energy utilization and
conservation of 1000 seeds, days of culture (DOC) and the economic analysis of cage culture
systems. Among the cages, 3 of them were maintained by giving high protein/high cost
feed(40%protein) once a day and was harvested at the 6th month itself but the other cages was
maintained by low cost low protein feed (28%protein) and harvest was done at the 12th month.

The important thing that we have noticed is the rate of return from the cages also varied
according to the type of feed. The mean final body weights and total harvest weights 158+0.04
gm and 298+0.5, from the cages that was maintained by high protein feed the rate of return is
about 68.50 within 6 months and from the other cages it was about 45.58 within 1 year. The net
profit of the above mentioned 3 cages ranges between Rs 40000 to Rs 200000, while for the
others it ranges from Rs 700 to Rs 40000.The cage with high protein feed yielded a higher
benefit: cost (BC) ratio (1.54-1.44) and rate of return (78.37-60.367) when compared to the
cage with low protein feed, benefit : cost(BC) ratio (1.07-1.008) and rate of return (29.6-29.08).
Thus, one time protein rich feed in cage culture could be identified as an alternative way by
which fishermen/farmers can make good profit than the traditional method. The study also
points out that good feed management, timing of feeding, stocking density and good seeds have
a contribution to produce best production.

Keywords : Cage culture, days of culture, protein content in feed, Pearl spot, techno economic
efficiency
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Paper ID 15594

Evaluation of culture potential of Red seaweed Gracilaria salicornia (Gracilariales,
Rhodophyta) in brackishwater pond ecosystem

Albin Sunny"!, Nila Rekha P!, Nishan Raja R!, Soumyabrata Sarkar?, Aravind R!, Ambasankar K?
!Crustacean Culture Division, ICAR-Central Institute of Brackishwater Aquaculture, Chennai, India
2Crustacean Culture Division, Tamil Nadu Dr. J. Jayalatithaa Fisheries University, Chennai, India

3Nutrition, Genetics and Biotechnology Division, ICAR-Central Institute of Brackishwater Aquaculture,
Chennai, India

Gracilaria salicornia, a red macroalgae found in coastal intertidal zones, has been identified as
a potential source for agar production, but commercial cultivation of this species is still in the
preliminary stage. Therefore, in the present study, an attempt was made to standardize the
package of culture practice for this species in the brackish water pond ecosystem. Three
experimental trials (minimum biomass density and days of culture, optimization of salinity, and
optimum water depth) and one field trial were conducted to evaluate the culture potential of G.
salicornia. To standardize the minimum biomass density, a CRD experimental trial (trial one)
was performed with four treatments of 25, 50, 75, 100, and 150 g m™. In second trial, growth
study was conducted under different salinity treatments of 20 g L™, 25 gL', 30 gL' and 35 ¢
L', A third trial with depths from 0.25m to 2.0m was conducted to determine the optimum
water depth. The specific growth rate of seaweed was significantly higher at the biomass
densities of 50 and 75 g m™. The growth rate was significantly reduced after 42 days of
cultivation. Seaweeds grown on 25 g L™! salinity showed a significantly higher specific growth
rate. A depth zone of 0.5 to 1 m was found to achieve a good growth rate for the species. With
these results, a field trial cultivation was conducted in brackishwater earthen pond using net
bag method and a total harvested biomass of about 2.50 kg m > was obtained. Therefore, this
study suggests that G. salicornia serves as a potential species for cultivation in brackishwater
pond ecosystem.

Keywords : Biomass, Brackishwater , Depth , Salinity, Seaweed Farming
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Paper ID 15597
Seed production of edible Green seaweed Ulva lactuca

Bavithra R™!, Anikuttan Kk', Tamilmani G', Johnson B?, Sakthivel M', Rameshkumar P!, Jayakumar R?,
Krishnaveni N!
'Mariculture, ICAR-mandapam Regional Centre of Central Marine Fisheries Research Institute,
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’Extension, ICAR-mandapam Regional Centre of Central Marine Fisheries Research Institute,
Ramanathapuram, India
’Mariculture, ICAR-CIBA, Ramanathapuram, India

The native edible green seaweed Ulva lactuca has high nutritional and medicinal value. To
promote the Ulva farming and to reduce the wild collection from natural stocks, seed production
and supply of seedlings for year-round sea farming is the need of the hour. The initial step is to
collect seaweeds from natural stock and wash them with UV sterilized water. Later, the
vegetative portion (thalli) of Ulva is cut into small pieces. Then it was subjected to temperature
shock (0°C) for 12 hrs and subsequently placed them into autoclaved filtered seawater, Walne’s
medium, TMRL medium and a combination of Ammonium sulphate, Urea and Superphosphate
under a 24h light:0h dark photoperiod at 20°C. The cell division (sporulation) is initiated after
48 hrs and huge numbers of seeds are produced. The best and quick results were attained
through the Walne’s medium followed by TMRL medium. The desired results could not be
obtained through a combination of Ammonium sulphate, Urea and Superphosphate and control.
This method of seed production of Ulva lactuca is very simple and cost effective.

Keywords: Seaweed, Thalli, Temperature Shock, Seeds, Ulva
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Paper ID 15600

Effect of coconut coir substrate at various densities on growth performance of Penaeus
vannamei and overall outcome in earthen lined ponds

Anix Santhiya™, S.Athithan!
!Department of Aquaculture, TNJFU Thoothukudi, India

An experiment was conducted to evaluate the growth performance of Penaeus vannamei with
various density of natural substrate (coconut coir) in the earthen lined pond Penaeus vannamei
culture system. Totally, two Trials were conducted and two earthen lined ponds were used for
each trial, one was control pond and another one was treatment pond. In the first Trial, 63
numbers (6.17 m?- 20.57 % of the total pond area) of coconut coirs were used in the treatment
pond and the stocking density of Penaeus vannamei was 55 / m?. In the second Trial, 36
numbers (2.64528 m>- 11.75 % of the total pond area) of coconut coirs were used and the
stocking density of Penaeus vannamei was 55 / m>. The MBW, SGR, FCR, FCE, FER, and
ADG showed higher values in the treatment pond of the Trial II than Trial I. Finally, Trial 11
[with less substrate surface area (2.64528 m*— it occupies 11.75 % of the total pond area)] is
suggested from this study for commercial application of natural feed based system for Penaeus
vannamei production.An experiment was conducted to evaluate the growth performance of
Penaeus vannamei with various density of natural substrate (coconut coir) in the earthen lined
pond Penaeus vannamei culture system. Totally, two Trials were conducted and two earthen
lined ponds were used for each trial, one was control pond and another one was treatment pond.
In the first Trial, 63 numbers (6.17 m?- 20.57 % of the total pond area) of coconut coirs were
used in the treatment pond and the stocking density of Penaeus vannamei was 55 / m?. In the
second Trial, 36 numbers (2.64528 m*- 11.75 % of the total pond area) of coconut coirs were
used and the stocking density of Penaeus vannamei was 55 / m?. In Trial I, significant
differences (P < 0.05) were observed in all the growth parameters of Penaeus vannamei and
growth parameters in control pond was little higher than the treatment pond. In Trial II, no
significant differences (P > 0.05) were observed in growth parameters of Penaeus vannamei
culture between control and treatment ponds. The MBW, SGR, FCR, FCE, FER, and ADG
showed higher values in the treatment pond of the Trial II than Trial I. Physico - chemical water
quality parameters did not show significant differences (P > 0.05) between control and
treatment pond in Trial I and Trial II. Among the two trials conducted, the better outcome was
obtained from Trial II. Finally, Trial II [with less substrate surface area (2.64528 m? — it
occupies 11.75 % of the total pond area)] is suggested from this study for commercial
application of natural feed based system for Penaeus vannamei production.

Keywords: Substrate surface area, Coconut coir, Penaeus vannamei, Earthen lined pond,
Growth parameters
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Paper ID 15601

Enhancing the growth of Etroplus suratensis using fish waste hydrolysate as plankton
booster in outdoor tank systems

Sandeep Kp™!, Debasis De', Sivaramakrishnan T2, ] Raymond Jani Angel®, Sudhin S3, Chandrasekar V3,
Mahalakshmi P*, Ambasankar K>
'Nutrition Genetics and Biotechnology, Central Institute of Brackishwater Aquaculture, Chennai, India
I Nutrition Genetics and Biotechnology, ICAR -CIBA Chennai, India
3 Nutrition Genetics and Biotechnology, ICAR-CIBA, Chennai, India
4SSD, ICAR-CIBA, Chennai, India

Etroplus suratensis is cherished as a delicacy in many places. The slow growth of E. suratensis

is one of the major issues. In the present study, a Fish Waste Hydrolysate (FWH) prepared from
marine fish trimmings was utilized as a plankton booster to enhance the growth of E. suratensis
in the outdoor tank system. 90 days experiment was conducted consisting of treatments with
different doses of FWH, 0 ppm, 5 ppm, 10 ppm, 20 ppm, 40 ppm, 80 ppm and 160 ppm. The
results showed that Specific Growth Rate (SGR), Percentage Weight gain, Average Daily Gain
(ADG) and FCR of E. suratensis grown in FWH (@ 20 ppm and above) supplemented
treatments were significantly improved (P<0.01) than control and lower doses of FWH. The
highest growth parameters were observed in treatment supplemented with 160 ppm FWH and
the parameters like Specific Growth Rate (SGR), Percentage Weight gain and Average Daily
Gain (ADQG) are significantly higher (P<0.01) than in the other treatments including control. A
40% increase in the final body weight of E suratensis was observed in 160 ppm FWH
supplemented treatments compared to control. Significantly higher floc densities were noticed
in all FWH supplemented treatments compared to control. The floc density was increased with
the increase in FWH dosage to 80 ppm. The phytoplankton and zooplankton abundance was
significantly higher in FWH supplemented treatments than that of the control. The abundance
of phytoplankton and zooplankton increased with the FWH does increase. A higher abundance
of plankton might have contributed positively to floc formation and improved the growth of E.
suratensis in the culture system. Hence, it can be concluded that 160 ppm supplementation of
FWH can significantly enhance the growth of E suratensis, which will help the farmers get
higher profits.

Keywords: Fish waste Hydrolysate, Pearlspot, Growth enhancement, Plankton
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Energy use in a pond based shrimp aquaculture system and its environmental
sustainability
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Aquaculture has become the rapidly growing sector in global food production contributing to
the food basket increased nearly 60 - fold over the past decades and becoming more energy
intensive, mainly rely on non- renewable sources. The essential factors influencing the
intensification are higher feed inputs followed by higher rates of mechanical aeration. The feed
production is the major energy-consuming process accounts over 90% for both finfish and
crustacean production (GSA, 2010). Next to feed production, the energy required for aerators
to provide aeration was comparatively higher and varied from 11.4 to 41.6 GJ/t shrimp
production devastating the lion’s share in energy consumption typically defined as “Energy
eater” by the farmers. The understanding and mitigation of energy use corresponding to the
environmental performance of aquaculture production system is the need of the hour to be
discussed in order to attain the sustainability. The challenge for the upcoming decade is to
accomplish the production with increasing resource use efficiency and minimizing adverse
environmental burdens. However, assessment of aquaculture’s environmental performance is a
difficult task because activities and potential impacts vary. But there is an increasing emphasis
on using more holistic approach to compare the overall impact of different aquaculture
production systems for the assessment of environmental impacts relevant to resource use in
production process thus to identify opportunities for increasing resource use efficiency. Thus,
Life Cycle Assessment (LCA) tool can be implemented to attain the edge of perfection in
quantitative assessment of materials, energy flows and environmental impacts of production
systems amidst providing criteria for decision - making on issues such as environmental product
development, policy making and strategic planning.

Keywords: Aquaculture, Energy use, Environmental sustainability, Life cycle assessment
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Paper ID 15624

High density biofloc nursery rearing of Pacific white shrimp, Penaeus vannamei in two
different culture conditions: Estimation of growth, survival and immune potential

Rashmi Ranjan Das"!
!Crustacean Culture Division, Central Institute of Brackish Water Aquaculture (ICAR-CIBA), Chennai,

India

The present study investigated to predict the growth and survival of Pacific white shrimp,
Penaeus vannamei post larvae in a high density (Super intensive) biofloc nursery system in two
different culture conditions for 28 days. The treatments were C: Control, T1: Post biofloc
generation system (No addition of carbon sources before stocking), T2: Pre-biofloc generation
system (Addition of carbon sources before stocking). Biofloc technology and conventional
based nursery rearing system was carried out in cement cisternae (160ton capacity) for a period
of 28 days to know the growth and survival. Post larvae (PL7) were stocked with high density
of 10000/m? in both control and biofloc. After 28 days the growth and survival were calculated
in both treatments, the results showed that the pre-biofloc generation system had an average
body weight of 0.33+0.05 which was 20% higher than the normal conventional hatchery and
10% higher than the post biofloc generation which was 0.22+005. The survivability not varied
significantly (p<0.05) between two treatments, but significantly varied between control. The
highest survival of 95% was achieved in pre-biofloc generation system and 92% survival
achieved in post biofloc generation system and 82% in normal conventional nursery. The water
quality mainly NH4-N and NO:-N varied significantly (p<0.05) in both treatments and other
parameters almost same not varied significantly. The total haemocyte count (THC) observed
highest (3.53£0.3) in biofloc animals and lowest observed in control (2.46+0.17). The PPO
activity ranged from 0.63£0.02 to 0.92+0.03, the highest observed in biofloc reared animal. The
total plasma protein observed between 83.00+4.22 to 95.62+3.4, highest observed in pre-biofloc
generation tank. Similarly, the lysozyme activity (0.22+0.033) observed significantly (p<0.05)
higher in pre-biofloc generation tank than control (0.17+ 0.01) pond. The SOD activity ranged
from 50.66+2.51 to 72.33+3.51, highest observed in control animals. The population of
heterotrophic bacteria was significantly (P < 0.05) increased in biofloc treatments when
compared to control nursery. But higher Vibrio load was recorded in the control than BFT water
samples. BFT based nursery rearing system improves the water quality parameters when
compared to the control.

Keywords : Superintensive; Biofloc; Total Haemocyte Count; SOD Activity; Plasma Protein
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Paper ID 15636

Infestation of Dragonfly nymph in low-saline ponds causes early losses to shrimp post
larval survival during the post monsoon season

Jose Antony”!, P Veerachamy?, Biju Francis®, Akshaya Panigrahi’
!Icar-navsari Gujarat Research Centre of Ciba, ICAR-CIBA Navsari, India
2Shrimp Farming Division, Vasanthi Aqua, Bapatla, India
3Crustacean Culture Division, ICAR-CIBA, Chennai, India

Dragonflies are heavily bodied, strong flying insects, whose life cycle consists of three stages
viz., egg, nymph and adult. Nymph is the aquatic larval stage that are voracious predators of
aquatic invertebrates and small fish using its hinged labium. The nymph undergoes several
moults (5-16 intermediate nymphal stages), before becoming a fully grown nymph (non-
feeding stage) that subsequently crawls out of water and moults to become the dragonfly leaving
back the exuviae. Dragonflies normally lay their eggs in stagnant freshwater bodies free from
predators and generally do not lay eggs in shrimp growout ponds due to high salinity that causes
mortality of egg and larvae. However, during the post monsoon season (September) in South
Gujarat, wherein salinities drop to 2-5 ppt as a result of large freshwater influx to creeks, large
swarms of dragonflies belonging to the families Libellulidae and Aeshnidae, were observed to
form mating pairs and lay their eggs in shrimp growout ponds filled with low saline water. The
laying of eggs was observed in both newly filled and freshly stocked ponds, whereas it was not
observed in growout ponds having larger sized shrimp. Cohabitation trials were conducted to
study the possible effects of dragonfly nymph on shrimp post larvae (PL). Medium-sized
dragonfly nymph collected from the ponds were stocked in to 70 litre (L) tubs (5 nos./tank)
containing thirty Penaeus vannamei PL10 in triplicate and reared for two weeks along with the
control group. The experiment continued until all the nymphs died or exuviae were observed
on the aeration tubes. Mean survival rate of PL reared along with dragonfly nymph
(66.3+3.76%), was significantly lower (p<0.05) as compared to the control group
(88.6£2.96%). In another trial, where fully grown nymphs (4 nos./tank), were stocked in 20 L
tubs containing twenty P. vannamei PL10, no mortality was observed after a week of rearing.
The results obtained from the trial clearly indicates that dragonfly nymph can prey on shrimp
PL. Farmers from Andhra Pradesh have reported that the survival rate of shrimp PL can drop
by 50% in freshly stocked ponds infested with dragonfly nymphs. The present trial suggests
that, survival can reduce to 50-70% following two weeks of stocking depending on the
infestation rates and nymphal stages of majority of the larvae.

Keywords : Dragonfly, Nymph, P1, Survival, Salinity
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Water quality nutrient dynamics and growth characteristics of indoor Penaeus
vannamei bioflocs systems integrated with suspended substrates
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In indoor Penaeus vannamei bioflocs systems (BFS) the effect of integrating the suspended
substrates (SuS) in the water quality, nutrient dynamics and growth characteristics was studied.
The experimental design was (i). Bioflocs with suspended substrate (Bws) (ii) Bioflocs without
substrates (Bwos) (iii) Clear water systems as control. In treatment i) & ii) three different salinity
(35. 20 and 5ppt) and two carbon sources (sugar and rice flour) as variables and in control only
three different salinity tanks in triplicates were maintained. Two shade nets/tank with a total
surface area of 1.44 m? installed as SuS in treatment (i) tanks. The experimental tanks with a
capacity of 200 litre was stocked with P.vannamei juveniles with 0.2 to 0.23 g size and grown
for 56 days. The results revealed that a significant difference was observed in the total
ammoniacal nitrogen (p<0.001), nitrite nitrogen (p< 0.05), nitrate nitrogen (p<0.01) values
between the treatments and controls and significant differences (p<0.05) was also observed
within the treatments. The Bws systems performed better with significantly lower ammonia
(p<0.05) and nitrite nitrogen (p<0.05) levels and significantly higher average body weight
(p<0.01) with an average daily growth of above 0.2g and survival rate (p<0.001) of above §9%.

Keywords: Bioflocs Systems, Suspended Substrates, Penaeus vannamei, Carbon Sources,
Nitrogenous Nutrients, Nutrient Dynamics, Heterotrophic Bacteria.
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Effect of natural carotene incorporated diet on pigmentation improvement of indigenous
ornamental fishes Sahyadria denisonii and Dawkinsia filamentosa under captive
condition

Mahadevi N*!, Cheryl Antony', Ahilan B?, Ravaneswaran K>, Yuvarajan P*, Ezhilarasi V'
'Aquaculture, Dr. M.G.R FC&RI, Ponneri, Chennai, India
’Aquauclture, Dr. M.G.R FC&RI, Ponneri, Chennai, India
3Advanced Research Farm Facility, Dr.M.G.R FC&RI, Ponneri, Chennai, India
‘Aquaculture, Dr. M.G.R FC&RI, Talainayaru, Chennai, India

The present experiment was conducted to evaluate the impact of natural b-carotene for inducing
colouration in indigenous ornamental fishes Sahyadria denisonii and Dawkinsia filamentosa.
Experimental diets were prepared by incorporating the natural carotene sources like Carrot
peelings, Curry leaf and Marigold petals at different graded levels (5, 10 and 15%). The
proximate analysis of the experimental diet was carried out but doesn’t depict any significant
changes in their composition. Experiment was designed with 9 different treatment diets and one
control in triplicates. The experiment was carried out for 30 days during the due course the
control group fishes were be fed with basal diet without supplementation of carotenoid
pigments. The colour intensity and prominence in pigmentation was observed in the first
sampling onwards i.e. on the 10th day among the different source of carotene used. The
significant (P<0.05) difference was shown between the treatments and control. Variation in
carotene content was observed with variation in level of incorporation of carotene source.
Among the test diets experimented marigold at 10% of incorporation showed the high level of
carotene increments i.e. 0.856pg/g and 0.79ug/g in D. filamentosa and S. denisonii respectively.
The study revealed that, incorporation of natural carotene enhances the pigmentation of
ornamental fishes under captive condition. Hence, from the study it could be concluded that,
easily available cost-effective natural carotene sources can be incorporated in ornamental fish
feed as a colour enhancer.

Keywords : Carotene, Pigmentation, Dawkinsia filamentosa, Colour enhancer, Sahyadria
denisonii, Ornamental fish.
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Use of 2-phenoxyethanol as anaesthetic for pit tagging pearlspot, Etroplus suratensis and
its effect on the haematological parameters
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Identifying appropriate anaesthetic agents is important as dose and response vary with species,
age, size and water quality parameters. 2-Phenoxyethanol is considered an effective synthetic
anaesthetic in aquaculture. In this study, the effect of 2-phenoxyethanol on the behaviour of
juvenile Pearlspot and its efficiency in PIT tagging was done. The experiment was carried out
in triplicate with twelve different concentrations of 2-phenoxyethanol (200, 300, 400, 500, 600,
700, 800, 900, 1000, 1500, 2000, 2500 mg/L) along with control. The duration required to
reach various stages of induction and recovery was recorded along with the behavioural
changes. The fishes were found unaffected at lower dosages up to 100 mg/L, and they started
responding gradually from 200 to 800 mg/L. However, the complete effect of the anaesthetic
was obtained with a dosage above 1000 mg/L, and among the tested range, 1500 mg/L was the
effective concentration based on induction and recovery along with behavioural responses. The
induction time was 118.6.0+1.5sec and recovery at 345.3%1.1sec. Though most fishes exhibited
distinct induction and recovery signs, some fishes exhibited varied behavioural responses viz.,
brief erratic movement, increased gill movement etc. Recovery time varied significantly with
higher doses of 2-phenoxyethanol. Dorso-vertically tagged juveniles had a survival of 96.7%
with tag rejection of 3.33%. The haematological and biochemical parameters indicated the
lower stress condition of fish after anaesthetic induction. The plasma glucose of 0.091 mg/dl
at the start of induction declined to 0.066 mg/dl after 48hrs. The plasma glucose of 0.047 mg/dl
after tagging declined to 0.025 mg/dl after 24hrs. However, after 48hr post tagging, the plasma
protein and alkaline phosphatase levels declined and regained to initial values. These results
suggest that 2-phenoxyethanol can be used as an effective anaesthetic for PIT tagging in
Pearlspot without any mortality to facilitate selective breeding.

Keywords : Selective breeding, 2-phenoxyethanol, Anaesthetics, Induction, Recovery,
Tagging, Stress, Glucose.
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