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{S}SDC Agro-Vet
FOR YOUR FARM BIOSECURITY...

Pervic-A

Ultimate high level Disinfectant

Enhances Your Present Biosecurity Practices
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all pathogenic challenges + VIRUS
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Hengrun HR Series
Extruder
Suitable for all kinds of floating & sinking aquatic feed

The screw permutation is adjustable to fit different form
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Professional
Feed Machinery

Manufacturer

Hengrun SWEFL Series
Veertical Pulverizer

Vertica| shaft with no-screen grinding,

e
Hengrun HRYTZ Series
Vacuum Sprayer

Totally encles@d spraying space,
Precision & Efficient spraying proportion
widely ranged from 2%-30%.
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Selsaf® is a natural source of selenomethionine & selenocysteine. By boosting both the
antioxidant status and the natural defenses, Selsaf® offers a dual protection for dual benefit:
* Selsaf® helps maintain animal health status and enhances performance

* Selsaf® preserves food quality during shelf life and improves consumer satisfaction

Ref : The EFSA Journal (2009) 992, 1-24 ; Journal of Animal and Feed Sciences, 24, 2015, 93-99

?@'W S @"ﬁ”’ Phileo

phileo-lesaffre.com LESAFFRE ANIMAL CARE

A13unoo Jo uonesndde papuajul Aiana soy 8sn Jo Wopaaly sa3uesent Jouued am pue SUOREINGaI PUE SME) |8I0] Y3IM BIUE

) snunaouy s
N3-50°9L-dv-sS

6 ® AQUA INTERNATIONAL @ January 2019

AIJANUARY 2019 issue.indd 6 04-01-2019 20:29:54



/\\_ﬂ Fmﬂ 1/8\

January 2019 @ AQUA INTERNATIONAL @ 7

AIJANUARY 2019 issue.indd 7 04-01-2019 20:29:56



Spiral Stopper
Bevel Gear Box

2 HP Motor h 3
Spiral
-
o
)
3

Worm Shaft & Wormwheel Spiral (Helical) Gear Box 1 HP Gear Box

= = Long Arm Gland

Paddle Wheel 2 HP Gear Box

2 HP Out Put Shaft

ONE HP FOUR PADDLE WHEEL AERATOR

1 HP Two Paddle - 2 HP Four Paddle - 2 HP Six Paddle
High Productivity - Excellence Performance - Easy Installation - Low Maintenance - Long Life

8 ® AQUA INTERNATIONAL e January 2019

‘ AIJANUARY 2019 issue.indd 8 04-01-2019 20:29:59 ‘



; @ Nandini Gears

www.nandinigears.com - nandinigears@yahoo.co.in
M : +91 98422 43447

Bearing Stand For Spiral

Spiral Gear Box Movable Joint

N Long Arm Gear Box

Movable Joint

Paddle

Float

1 HP Motor

2 HP Motor

HDPE Cover

TWO HP SPIRAL AERATOR

QUALITY [ OUR
MAIN CONCERN

January 2019 @ AQUA INTERNATIONAL @ 9

‘ AIJANUARY 2019 issue.indd 9 04-01-2019 20:30:00 ‘



p’

WATERBASE

THE PIONEERS IN AQUACULTURE INDUSTRY
PROUDLY LAUNCHES

Baylife’

Farm care products for
a sustainable and profitable aquaculture

Baylifm = [Baylife’} = HBaylifc

Probiotic Vibrio Control Enhances Natural Ammonia Control Improves Improves
Ml Pond Carrying Capacity Nutrltlun and Health fll Resistance to Diseases

WATERBASE
WATERBASE
VATERBASE
WATERBASE

High power i : Yucca Schidegera i i e
encapsulated : Formulated Probiotic i extract for ; Formulated Probiotic i Synergistic blend of
water treatment : to enhance water : binding Ammonia : for Shrimps 3 selected botanical
probiotic for H quality and i i Digestive System i extracts and essential

pond bottom oils with fatty acids
to reduce diseases in

Shrimp culture.

vibrio control

THE WATERBASE LIMITED

CORPORATE OFFICE:
Thapar House, 37, Montieth Road, Egmore, Chennai - 600 008. Ph: 044 3012 7000
REGISTERED OFFICE: Ananthapuram Village, Nellore - 524 344, A.P.
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From the Editor... EDITORIAL

Industry had a setback due to poor quality seed in 2018

Greetings from Aqua
: International for a

Happy, Prosperous

Principal Scientist & Head, Engineering

Division and Mr K. Dinesh Prabhu, Senior

Technical Assistant, Fish Processing Division
and Peaceful New Year co-ordinated the programme. The programme
2019 to the readers, was attended by more than 35 farm women
advertisers and the well ~ who were sensitized on various fish processing

q wishers. The January technologies and value added products by
2019 issue of Aqua means of class room lecturers and method
International is in your with KVK, Rhi-Bhoi, Meghalaya.

hands. A stakeholder meeting held at the Central

In 2018 Indian aquaculture sector had a

setback due to poor quality of shrimp seed
in most parts of the country and diseases in
some parts of the nation. Hatcheries need
to be honest enough to produce and supply

quality seed at all times, and the farmers

must give focus on quality water and pond
management. To ensure this, the farmers

should make it a point to spend at least six
hours a day at their shrimp and fish ponds,

besides emphasing on biosecurity.

I am glad to inform you all that Aqua International

is going to organize India International
Aquaculture Expo 2020 (ITAE 2020), an

international Exhibition and Conference on
Aquaculture sector in January 2020. Details

will be informed to you soon.
* ok ke kK

In the News section, you may find news

about — A growth rate of 9% is essential to
generate enough jobs and achieve universal
prosperity, according to a vision document
released by NITI Aayog recently. Towards this,
the ‘Strategy for New India @75 document
recommends a number of steps, including
increasing the investment rate, reforming
agriculture, and codifying labour laws. “An
annual rate of growth of 9% by 2022 - 23 is
essential for generating sufficient jobs and

achieving prosperity for all,” the report,

Marine Fisheries Research Institute (CMFRI)
recently decided to take steps to address

the concern of fishermen towards the draft
national mariculture policy. As part of this,
the draft will be incorporated so as to enable
traditional fishermen and their cooperative
societies obtaining priority while Mariculture
Zones are demarcated in the sea for various
mariculture activities

In the Article Section, article titled
“Introductions of Exotic Fish Species and
its Prospectus in Indian Waters” by Sachin
Pandit, Chittaranjan Raul discussed about
introduction of exotic species have positive
impact in aquaculture sector such as L.
vennamei was leading production from last
five years. Tilapia, common carp become the
most dominant food item for in aquaculture
sector and these fishes are more suitable

for any type of water environment and also
demand in market value. The negative impact
of exotic fish species on native species can
be minimized by following awareness and
DAHDF guideline strictly. This topic was
helpful to farmers as a lead role of exotic
species in the aquaculture sector and their
impact on the current aqua sector.

Readers are invited to send their views and

comments on the news, special feature and
articles published in the magazine which

Our Mission

Aqua International
will strive to be

the reliable source
of information to
aquaculture industry
in India.

Al will give its
opinion and suggest
the industry what

is needed in the
interest of the
stakeholders of the
industry.

Al will strive to

be The Forum to
the Stakeholders
of the industry for
development and
self-regulation.

Al will recognize
the efforts and
contribution

of individuals,
institutions and
organizations for
the development of
aquaculture industry
in the country
through annual
Awards presentation.

which was launched by Finance Minister Arun Wf)uld be .publlshed under “Readers Column”.
Jaitley, said. Later in the report, NITI Aayog Time to time, we shall try to update you on
said the target should be 8% growth over the various aspects of Aquaculture industry. Keep
period 2018 - 23. reading the magazine regularly and update

A training-cum-demonstration programme on yourself. Wish you all fruitful results in your

Al will strive to
maintain quality and
standards at all times.

“Development of value added fish products” efforts.

was organised by the Institute at Krishi Vigyan

Kendra, ICAR Research Complex for NEH M.A.Nazeer
Editor & Publisher

Region, Barapani, Meghalaya under ICAR-
CIFT NEH component. Dr Manoj P. Samuel,

TALK TO US
SEND AN EMAIL:

info@aquainternational.in
Please do not send attachment.
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Crop Area gone up, but Shrimp Production
remained at 55,000 MT in 2018 in Gujarat

Shrimp Farmers in Gujarat State struggled due to poor quality seed mostly,
diseases to some extends plus poor feed management.

Valsad: The size of shrimp
farming area in Gujarat
state has gone up to 8,000
hectares in 2018, an increase
of 500 ha than in 2017, but
the production of shrimps is
almost same as in 2017 with
55,000 tonnes, informed
the Gujarat region office of
The Marine Products Export
Development Authority
(MPEDA) headed by Mr
Maruti D. Yaligar, Deputy
Director based at Valsad.
Shrimp production in 2018
could not increase due to
poor quality white seed,
health issues like White Gut,
EHP and White spot in some
pockets of the state. EHP
was more in Navsari and
Valsad districts, he added.

In 2017 - 18, there was no
disease problem in the state
and every farmer harvested
good crop. In 2018 -19 due
to poor quality seed supply
by the hatcheries besides
poor feed management,
the shrimp crop in the state
suffered a setback, said
sources.

Due to less price of Rs 160
per Kg for 100 count till
August 2018 the farmers
struggled a lot in the state.
It was strongly felt that the
industry should have 2 to

3 species as an alternative
to vannamei, when price
was bad it would help the
farmers.

MPEDA advised farmers to
limit seed stocking density
to 3 to 4 lakhs per hectare,
and upto 60 pcs per square

meter as per CAA guidelines.

Biosecurity measures are
taken care by the farmers
and hatcheries in Gujarat.
Introducing Silver Pompano
Fish soon

MPEDA is undertaking
demonstration of Silver

Maruti D Yaligar

Pompano Fish, known

as American Pomphret

in Brackish water ponds

in Navsari district. In

six month time this fish
acquires 350 grams of
weight [ marketable

size. MPEDA developed
hatchery technique for
silver pompano with

a hatchery situated at
Trivandiem, Kerala. For
details, interested people
may contact Mr Christy,
Assistance Project Manager,
RGCA with Mobile No:
88486 73563.

As per estimation, 95,000
tonnes of feed was sold in
Gujarat alone in 2018 with
32,000 lakh seed supply.
About 90,000 aerators

of 2 hp capacity are used

in the state while Rupees
one lakh is spent on inputs
such as Probiotics, Enzymes
and Vitamins per hectare
water spread area per crop
approximately.

In the last five years MPEDA
has trained 5,000 persons in
the state on shrimp culture

(eco-friendly and
sustainable shrimp farming)
and so far 800 persons took
up shrimp culture in Valsad,
Navsari, Suart, Bharuch and
Bhavnagar areas.

Govt listed 15,000 ha new
land for allotment

The state government
listed 15,000 hectares of
new land for allotment

and sent to the district
collectors for their opinion
recently in South Gujarat
and Sourasthtra districts of
the state.

MPEDA has also
programmed to make all the
farmers in the state to apply
and obtain certificates. Here
after harvested material

will be lifted from the
certified shrimp ponds only
to ensure quality of shrimp.
Every pond will be tested
(pre harvested test) for
banned antibiotics. MPEDA
established ELISA Lab at its
Valsad office. Cost of each

test for antibiotic is Rs 15
and they have done 1,000
tests in 2018.

According to reports,
processors-cum-exporters
from Andhra Pradesh are
not testing material for PHT
and directly lifting from
farmers, and so far they
liftted about 30,000 tonnes
of material.

The Authority is supporting
these stakeholders with
subsidy for certification

of farmers, hatcheries

and feed mills from 2018,
and also for infrastructure
facilities like Aerators,
Generators and Biosecurity
measures in the farms.

9% growth by 2022 must to
generate jobs: NITI Aayog

The government think-tank pitches
for labour reforms, higher women
participation, social security

A growth rate of 9% is
essential to generate
enough jobs and achieve
universal prosperity,
according to a vision
document released by NITI
Aayog on Wednesday.

Towards this, the ‘Strategy
for New India @75’
document recommends a
number of steps, including
increasing the investment
rate, reforming agriculture,
and codifying labour laws.

“An annual rate of growth
of 9% by 2022-23 is essential
for generating sufficient
jobs and achieving
prosperity for all,” the
report, which was launched
by Finance Minister

Arun Jaitley, said in the
introduction. Later in the
report, NITI Aayog said the
target should be 8% growth
over the period 2018-23.

“This will raise the
economy’s size in real terms
from $2.7 trillion in 2017-

18 to nearly $4 trillion by
2022-23,” it said. “Besides
having rapid growth... it

is also necessary to ensure
that growth is inclusive,
sustained, clean and
formalised.”

On boosting economic
growth, the document
identified two key steps for
increasing the country’s
investment rate and the tax-
GDP ratio.
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MINERALS & AMINO ACIDS - The Building Blocks of Life

&
AQUACULTURE MINERALS - The Right Combination

Recommended Usage: For Use in Ponds:

Feeding Schedule: e During Pond Preparation - 10 Kg / Acre

Feed MINFA ACTIVE @ 1 Kgin 100 Kg  « During Culture - 10-20 Kg / Acre, once in every 15 Days

of Feed on a regular basis « Mix MINFA ACTIVE in water / sand and sprinkle over the pond surface

For further information, please contact:

INTAS. INTAS PHARMACEUTICALS LTD. AQU A‘I"C A
4th Floor, Premier House, Opp. Gurudwara, Sarkhej-Gandhinagar Highway, Bodakdev, Ahmedabad — 380054, Gujarat, India
Phone: 079-66523661; E-Fax: +91-22-66466196, E-Mail: bovicuraa@intaspharma.com Web Site: www.intaspharma.com
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“To raise the rate of
investment (gross fixed
capital formation as a share
of GDP) from about 29%

in 2017-18 to about 36% of
GDP by 2022-23, a slew of
measures will be required
to boost both private and
public investment,” it said.

“India’s tax-GDP ratio

of around 17% is half the
average of OECD countries
(35%) and is low even
when compared to other
emerging economies like
Brazil (34%), South Africa
(27%) and China (22%).”
“To enhance public
investment, India should
aim to increase its tax-GDP
ratio to at least 22% of GDP
by 2022-23,” the report
added.

While demonetisation and
GST have and will continue
to contribute positively, the
document said efforts need
to be made to rationalise
direct taxes for both
corporate tax and personal
income tax.

It further said that there
was a need to ease the tax
compliance burden and
eliminate direct interface
between taxpayers and tax
officials using technology.

“In agriculture, emphasis
must shift to converting
farmers to ‘agripreneurs’

by further expanding
e-National Agriculture
Markets (e-NAMs) and
replacing the Agricultural
Produce Marketing
Committee (APMC) Act with
the Agricultural Produce
and Livestock Marketing
(APLM) Act,” the document
said.

“The creation of a unified
national market, a freer
export regime and

abolition of the Essential
Commodities Act are
essential for boosting
agricultural growth,” it said.

The document also called
for a strong push towards
‘Zero Budget Natural
Farming’ (ZBNF) techniques
that reduce costs, improve
land quality, and increase
farmers’ incomes.

In the infrastructure
section, it said the share

of freight transported by
coastal shipping and inland
waterways will be doubled
by 2022-23.

“Initially, viability gap
funding will be provided
until the infrastructure

is fully developed,” the
document said. “An IT-
enabled platform would be
developed for integrating
different modes of transport
and promoting multi-modal
and digitised mobility.”

In order to enhance rural
connectivity and access to
government programmes, it
said that by the end of 2019
all 2.5 lakh gram panchayats
will be “digitally connected”
under the Bharat Net
programme.

“In the next phase, the last
mile connectivity to the
individual villages will be
completed,” the document
said. “The aim will be to
deliver all government
services at the State,
district, and gram panchayat
level digitally by 2022-23,
thereby eliminating the
digital divide.”

Scientists told to focus

on real science
Winter School on Fishery Biology Concludes

Kochi: Scientists should
focus on real science and
its underlying truth while
dealing with fisheries
research, said Dr A
Gopalakrishnan, Director of
the Central Marine Fisheries
Research Institute (CMFRI).

“With the advent of modern
technologies, studies
related to fisheries biology
and classical taxonomy

areas with universities
and other institutes.
“Collaborative research
will generate better data
sets from every nook and
corner of the country.
Even small research or
academic institutes with
minimal infrastructure
can do wonders through
collaborative programmes”,
he said.

CMFRI Director Dr A Gopalakrishnan speaking at the valedictory of
the 21-day winter school at the CMFRI

have been less prioritised
these days”, he said while
speaking on the valedictory
of the 21-day winter school
organised by the CMFRI.

“Itis sad that many
researchers today often

get attracted to modern
techniques and catchy
jargons rather than delving
into the real science behind
many of our issues”, he said.

CMFRI organised the

winter school to train

young researchers on
recent advances in fishery
biology, marine certification,
biodiversity evaluation and
ecological analysis.

He also said that CMFRI is
keen on expanding research
collaborations in relevant

Renowned scientists

and experts in the area
presented lectures on
various sessions during the
21-day programme. The
practical sessions were
conducted in different
laboratories of the institute
and hands on training in
latest software was also
provided to the participants
as part of the winter
school. Researchers from
Jammu and Kashmir, Uttar
Pradesh, Gujarat, Madhya
Pradesh, Maharashtra, Goa,
Karnataka, Tamil Nadu and
Kerala participated in the
winter school.

Course Director Dr Rekha

J Nair, Dr V Mahesh and Dr
Ambarish Gopi spoke on the
occasion.

16 ® AQUA INTERNATIONAL @ January 2019

‘ AIJANUARY 2019 issue.indd 16

04-01-2019 20:31:06 ‘



Foo

We are looking for global agent
i 0086-17705145508

‘ AIJANUARY 2019 issue.indd 17

FoSs»2

B R BB

Draw en 26yeans; expenience)
@ Innovative process, own 20 more national invention patent
@ Get certificate: 1IS09001:2015,CE,GOST-R,SGS MEILE

REel i) Jil)

X vrTY T

ANormal Aqua Feed Engineering A Special Aqua Feed Engineering

JIANGSU LIANGYOU ZHENGDA CO.LUTD
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Distribution of Community Fish
Smoking (COFISKI) Units by CIFT to
Women Fishers of Meghalaya under

Coal India Limited CSR Scheme

The distribution ceremony
of 26 units of COFISKI
(Community Fish Smoking

how the rural technology
was developed by CIFT
taking into consideration
all the needs for easy
maintenance, rigors of
regular use and ergonomics
of the women fishers. The
programme started with
welcome address by Mr
D.M. Wallang, MCS, PD
DRDA, West Jaintia Hills,
Meghalaya. In his address
Mr Wallang said that he
witnessed the systematic

‘N

Dr M.M. Prasad explaining to
the Hon’ble Minister

Units) developed as part of
rural technology at ICAR-
Central Institute of Fisheries
Technology was held at
Amlrem BDO, West Jaintia
Hills District, Meghalaya
recently. The programme
organized by CIFT in
collaboration with DRDA,
Jowai, West Jaintia Hills
District, Meghalaya started
with a visit to the site by
Chief Guest Honourable
Minister of Education Mr

L. Rymbui, Government

of Meghalaya. Mr Rymbui
enquired about methods of
preparation of smoke cured
fish and intricate details

Mr Gard
delivering the presidential
address

of Amlarem Block and
that could happen due

to continuous support of
CIFT in the form, training
cum demonstration
programmes, awareness
campaign on hygiene, skill
development programmes
etc. Presiding over

the function, Mr Garod
L.S.N. Dykes, IAS, Deputy
Commissioner, Jowai,
West Jaintia Hills lauded
the efforts made by the
scientists and staff of CIFT
for the development of
harvest and post harvest
fisheries in his district. In
his address the Chief Guest
of the function Mr Rymbui
said that malnutrition is
scourge in the country
especially in remote areas

Dr M.M. Prasad addressing the
beneficiaries

therein. Dr M.M. Prasad,
PI of the project and Head,
MFB Division, ICAR-CIFT
explained to the Minister

L.S.N. Dykes, IAS

and any intervention in the
form of better quality food
such as fish and fishery
products with longer shelf
life will better price and

a7

e
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:
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the COFISKI units are

given under CSR Scheme
of Coal India Limited

for the betterment of
women fishers who are
economically under-
privileged and belonging
to Sc/ST categories. He
said fishers of West Jaintia
Hills District especially of
Amlarem are fortunate
enough to get first lot of 26
Units. He said all the women
fishers should emulate

of Coal lodia Ltd, TSR Scheme

Mr L. Rymbui addressing the beneficiaries

also help in socio-economic
development of the
hinterland residents. He
welcomed and appreciated
the technologies developed
by CIFT and requested

the beneficiaries to make
best use of the COFISKI
units given by CIFT. Dr
Prasad while addressing
the beneficiaries said that

epitome of success in
implementing technologies
given by CIFT. Headman of
the Umladhkur and other
state department officials
also spoke on the occasion.
The programme came to

an end with vote of thanks
from Mrs J.U. Kharpuri, MCS
BDO Amlarem C & RD Block,
West Jaintia Hills District.

Mariculture Policy:
Traditional Fishermen to
be Given Priority

Kochi: A stakeholder
meeting held at the Central
Marine Fisheries Research
Institute (CMFRI) recently
decided to take steps to
address the concern of
fishermen towards the draft
national mariculture policy.
As part of this, the draft will
be incorporated so as to
enable traditional fishermen
and their cooperative

societies obtaining priority
while Mariculture Zones
are demarcated in the sea
for various mariculture
activities.

Refuting the remarks that
the mariculture policy
was meant for wooing
corporates and other
industrial giants into open
sea farming, the experts,
who were part of the
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CMFRI Director Dr A Gopalakrishnan speaking at the stakeholder

meet held at CMFRI

formulation of draft national
mariculture policy, said that
the draft included stringent
measures to protect the
interests of fishermen and
fishing zones. “Actually,
the policy was meant

to ensure an additional
livelihood option to the
fishermen community at a
time when marine capture
fishery passes through a
stagnation”, they said.

Dr A Gopalakrishnan,
Director of CMFRI and
Chairman of the committee
which formulated the draft
mariculture policy said the
country requires five million
tonnes from mariculture
production alone to meet
the food demand in 2050.
“We cannot always depend
upon marine capture fishery
to meet the food demand
and to protect of the lives
of fishermen community.
Mariculture is a better
alternative to increase
marine food production
and to improve the living
standards of fishermen

as well. A systematic
mariculturepractice is
required to realise these
goals”, he said adding

that a national-level policy
was need of the hour

to promote mariculture
enterprises in the country.

The meet, which was
attended by representatives
of fishermen, boat owners,
fish farmers, seafood
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exporters and hatchery
entrepreneurs in Kerala
along with marine scientists
andFisheries Department
officials, also decided to
consider maricultureon par
with agriculture for enjoying
all financial benefits from
government and banking
sectors. This will be
incorporated in the draft
policy.

Mariculture activities
included cage fish farming,
bivalve farming, pen culture,
seaweed culture, hatcheries
and nurseries based on
scientific criteria.

In addition, stringent
measures will be
incorporated in the draft
policy to protect marine
ecology. The meeting
suggested that State
governments should be
entrusted to take measures
to curb all kinds of organic
pollution emanating from
cage fish farming in open
sea water. The stakeholders
may submit their detailed
suggestions and proposals
based on the draft policy on
or before December 27.

Dr A G Ponniah, Dr

G Gopakumar, Dr

Imelda Joseph, Joseph
Xavier Kalappurakkal,

P G Soumithran, P B
Dayanandan, C K Gopalan,
K K Push karan and V Rekha
spoke. Dr Shyam S Salim
was the moderator.

Training Cum Demonstration
on Value Added Fish Products
at ICAR-NEH, Barapani

A training-cum-
demonstration programme
on “Development of value
added fish products” was
organised by the Institute
at Krishi Vigyan Kendra,
ICAR Research Complex
for NEH Region, Barapani,
Meghalaya under ICAR-
CIFT NEH component.

Dr Manoj P. Samuel,

-

Opening of fish processing
laboratory

Principal Scientist & Head,
Engineering Division and Mr
K. Dinesh Prabhu, Senior
Technical Assistant, Fish
Processing Division co-
ordinated the programme.
The programme was
attended by more than 35
farm women who were

Training in progress

sensitized on various fish
processing technologies
and value added products

by means of class room
lecturers and method with
KVK, Rhi-Bhoi, Meghalaya.
An MoU has also been
exchanged between ICAR-
demonstration. Different
value added fish products
such as fish pickle, fish
cutlet, fish fingers etc. were
demonstrated on ‘learning
by doing’ mode. The
programme was organized
in collaboration NEH and
ICAR-CIFT for establishing a
fish processing laboratory
at KVK under the NEH
component. The MoU

was exchanged in the
valedictory function with
Dr Narendra Prakash,
Director, ICAR-NEH. Earlier
in the inaugural session on
10 DeceLmb_er, 2018, Dr S.K.

Distribution of certificate to
participant

Das, Head, Fishery Division
and Director I/c, ICAR-NEH,
Dr A.K. Jha, Nodal Officer,
KVKs and Dr A.K. Singha,
Director Ic, ATARI, Barapani
participated. Dr S.K. Das
opened the fish processing
laboratory in presence of
other dignitaries, trainees
and KVK staff.

Participants and dignitaries
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An Eco-Friendly Biotechnology research Product to Clean Your Aqua Ponds

Benefits

* Decompose Organic matterin pond « Stabilizes pH
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Cocanada Aqua Professionals
Association formed at Kakinada

Kakinada: Cocanada Aqua
Professionals Association,
Kakinada was formed

on 19.11.2017 with a
Committee of President,
Vice-President, Secretary,
Joint-Secretary and
Treasurer and four members
of Technical Committee
and six members of Co-
ordinators. We have formed
the Association to the
Kakinada area from Yanam
to Tuni. All the members
are Head quartered at
Kakinada. Regisration of
the Association has been
done under The Registrar
of Societies, Kakinada with
No.518 of 2018, dated 7th
August 2018.

h

ll., il

Ch. V. S. Chitti Kumar,
Vice-President

We have 150 members in
our Association and we
have started this association
with a motto of developing
coordination between all
the members with regard
to share latest technical
developments among
ourselves and want to
conduct some technical
seminars to the Junior
members with our Technical
Committee to improve their
skills in Aquaculture and
help the farmers to support
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our operations and we
want to do many events
like technical seminars,
Charity events and most
importantly events

iven Trophies also to the
§ P which are useful to the

winners and partcipants. Aquaculture Industry, said a

note from CAPA.

We have just started

R

U. N. S. Varaprasad, President
them in culture time.

We are insuring all our
members with an Accidental
Policy for Rs 5 Lacs. We
have conducted a Charity
Event on 13.11.2018 at
Royyipadu village of
VajrapuKothuruMandal of
Srikakulam District in A.P to
the Titli Cyclone effected
people by distributing

Blankets to all the families D. Ramprasad, B. Satish, T. Madhu P. Shiva
; : - Joint Secretary  Treasurer Mohan, Tech. Kumar, Tech.
in the village by spending Member Mermber

Rs.70,000, which has been
raised by our members.
This year we have joined
all the dealers in Kakinada
area also for conducting
get-together on 23.12.2018

Welcome

KAKINADA L

Cocanana fLquA PROFESSIONALS ASSOCIATION B. Surendra G. N. Ravi
it Kumar Singh,  Kumar, Tech.
Tech. Member Member

Bl lullllulughlu

Dr Rajendra Prasad, Secretary

and made it successfull.

We have conducted sports
events like Shuttle and
Cricket to the members and

04-01-2019 20:31:44 ‘
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Aquaculture Grade Natural Zeolite

Safe & Secure Programme

Shrimp Hatchery - Shrimp Farming - Fish Hatchery - Fish Farming

“Through technology, innovation and our strong commitment
to product quality and service, we aim to help Aqua farmers
to accomplish their goal of good production with
maximum return on investment"

SALEM MICROBES RIVATE LIMITED

(An 1S O 9001: 2008 certified company |

Regd. Off : No. 21/10C, Bajanai Madam Street, Gugai, Salem - 636 006. Tamilnadu. India.
Customer Care : 91 +427 + 2469928 / 94432 46447 | E-Mail : salemmicrobes@yahoo.co.in

January 2019 @ AQUA INTERNATIONAL e 23

‘ AIJANUARY 2019 issue.indd 23 04-01-2019 20:31:45 ‘



Amazing Biotech to celebrate 10 years completion this year
Our vision is to support for sustainable aquaculture and help farmers.
We keep on doing lab services and innovating products for farmers requirement.

Chennai: Amazing Biotech
Pvt Ltd established in 2010
by a team of aquaculture
expertise are celebrating
10 years anniversary

this year, informed Dr V.
Balasubramanian, Director
of the company and

said that the company

is dedicated towards
sustainable aquaculture

with a strong and innovative

research and development
programs. The team has an
experience of over 15 years
in the field of aquaculture.

The R & D team is consisting
of technical experts with

20 years of experience in
probiotic and prebiotic
formulations. We started
our manufacturing unit

in the year 2010. We are
proud to be one of the

Sasi Kumar G, Director

pioneers to develop unique
and innovative products
like pH reducer using
probiotics, Salinity tolerant
Probiotics, Nitrite reducer,
etc, which has an amazing

performance in aquaculture.

We keep on doing our R
& D work to develop an
outstanding product with
affordable price in both
Indian and international
market, he stated.

With experience and
knowledge, we started
with a motive of solution
provider for the farmer’s
need. We keep on
addressing farmers

Dr Balasubramanian V, Director

problems with our service
lab and our products. We
have two qRT-PCR labs and
one water quality lab across
India. We are also doing
consultancy services for lab
design, erection and training
program for both PCR and
water quality Lab. So far, we
gave consultancy services
to five gqRT-PCR labs at
Ongole, Nellore, Kakinada,
Eluru, Thirupoondi and

one water quality lab at
Thondi, Tamilnadu. In
addition to that, we have
designed indigenous
diagnostic kits for major
aquaculture diseases that
are having high accuracy.
These diagnostic tools

are commercialized with
reasonable cost-effective
prices when compare to
competent international
market. Currently, we are
having WSSV, EHP, IHHNV,
EMS and Vibrio (V. harveii,
V. parahaemolyticus), said

DrVinu. S. S
General Manager, Technical

Dr Balasubramanian.

The Chennai based Amazing
Biotech is focusing on
several research programs
related to aquaculture

with our collaboration

lab. We are also having

two trial ponds to try our
probiotics formulations

in field level experiments.
Most of the products are
innovative formulations
with probiotics and
prebiotics. It was proved

in both lab trails as well

as field trial experiments.
Our pH reducer is the first
product in the market using
only probiotics to control
pH problems. Likewise,

our recently launched

mineral mix is having high
Electrical Conductivity

(EC) and water solubility
when compare with

other marketed products.
Currently, three research
projects are running

with our collaborator.

We are also conducting
training programs for
young generations.

Several students did their
summer projects in our lab.
Our vision is to support
sustainable aquaculture
and help farmers. We keep
on doing lab services and
innovating products for the
farmers need, he stated.

contact@amazingbiotech.in

AVAILABLE FROM OUR

READY STOCKS

AVAILABLE FROM OUR READY STOCKS:

® SPIRULINA POWDER SPRAY DRIED, CHOLESTROL

® YUCCA SCHIDEGERA - 80% & 30%

® SODIUM PERBORATE MONO, SODIUM PER CARBONATE,
CALCIUM, PEROXIDE, TRIPLE SALT, HYDROGEN PEROXIDE, etc.

® BKC - 50%, GLUTRALDEHYDE - 50%, FORMAL DEHYDE - 37%,
CETRAMIDE SOLUTION, PROPIONIC ACID etc.

® |ODINE, POTASSIUM IODIDE, EMULSIFIER

® FERROUS SULPHATE, MANGANESE SULPHATE, MAGNESIUM,
SULPHATE, ZINC SULPHATE, COPPER SULPHATE, COBALT
SULPHATE, ZINC OXIDE, MAGNESIUM OXIDE, SODIUM SELENATE,
AMMONIUM, MOLYBDATE, CHROMIUM etc. FLAVOURS, COLOURS,
VITAMINS

® PROBIOTICS & ENZYMES

® PEPTONE, BEEF, BILE, MALT, PROTEIN, LIVER & YEAST
EXTRACTS

® STARCH, DEXTROSE, DCP, TALC, KAOLIN, TSP, CALCIUM &
OTHER BASE MATERIALS

® CHARCOAL, VITAMIN C, CALCIUM PROPIONATE, EDTA, CMC,
GELATIN, GENTION VIOLET, MALCHITE GREEN.

Kindly contact for any requirements in Aqua Culture, Veterinary and

Poultry Industry.

NIHAL TRADERS PVT LTD

3-3-66, Flat no. 103, Sikhara Heights, Besides Manjira Hotel,
Chappal Bazar, Hyderabad - 27 (A.P)
Ph: 040-24656968, 24746534, 24650253
Tele Fax: 040-24658097; Mobile: 9848040025
Email : nihaltraders@yahoo.com; www.nihaltraders. com
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Team a
Agrotech @

YOUR STEPPING STONES IN SUCCESS!!

Your Single Stop Source for

Complete Project management of Turnkey Solutions in the
following areas:

1. Integrated Feed plants for Poultry, Floating Fish, Sinking Fish,
Shrimps, Cattle etc.

2. Balance of plant eqpuipments for Pre/Post processing

3. Complete Plant Automation Solution, on
GATE In to GATE Out concept.

4. In-house design and manufacturing of Pre Fabricated steel
structures for Plants, Warehouses etc.

CPM Pellet Mill

CPM Extruder

| Contact Today
 Team Agrotech Pvt. Ltd. 9

For Queries Contact =

1- 4, 249, Hill Road, Gandhi Nagar,
Nagpur-10 , Maharashtra, India.
M. : +91 9422803386, +91 9650559095
Ph. :+91 712 2222142
e-mail : teamagrotech@yahoo.com
E’ . Website : www.teamagrotech.com

. 2 " -
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% & ;&y World's largest fish feed brand

St:

Celebrates]. anniversary

of fish feed factory in India
inaugurated on 24" Jan o N N
2018 and TAC on 25" Jan 2018 il ) %

-

* TAC-Technology Application Centre for adopting global technology to Indian conditions

EWOS coming soon to revolutionise
shrimp culture in India

with Special Additives & Naturally Derived Immune Enhancers

Come visit us at stall 134 &135 during 33" edition of
Aquaculture expo to be held from 10" to 11" Jan'19 at

Surat International Exhibition & Convention Centre (SIECC)
Sarsana, Khajod Chokdi, Sachin Magdalla Road, Surat, Gujarat, India.

We wish you
Happy & Prosperous

2019 Cargill
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SOLUTION FOR SUSTAINABLE

AQUA CULTURE....

At FEED WEPLEMENT

E
¥
[ iy
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"

visit us at :

Opti Bact-H

www.fecpi.in

-
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AQUA

TRANSMISSION SYSTEM

2. JK Fenner

J. K. Fenner (India) Limited:
Khivraj Complex I, V Floor, 480, Anna Salai, Nandanam, Chennai 600 035
Tel: +91-44- 4399 4666, Email: ptd_mhg@jkfenner.com, Visit: www.jkfennerindia.com

&

RG AN

) &
ﬁ www.facebook.com/jkfennerindialtd mwww.Iinkedin.com/company/fenner-india-ltd Tewpr¥
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ALLIANCE FOR
WATER STEWARDSHIP

AFM”

ACTIVATED FILTER MEDIA

Revolutionary High Performing Filter Media

From Re-cycled Crushed Green Glass

An Ideal Substitute to Sand for Hatcheries
& any kind of Filtration Media.

Successfully Installed in over
300000 Systems Globally

1509001 iy
150 14001 UKAS
M

PWTAG LUK Drinking Water
'm:: i Dvinking Water

Inspectorate
MEMBER

SVS

AQUA TECHNOLOGIES

‘ AIJANUARY 2019 issue.indd 31

Wwww.svsagua.com

HACCP

BSEN - 12902 & BSEN - 12904 Compli

Advantages of AFM

Reduces organics load and nutrients

(More water clarity and color removal).

Can be installed in Existing vessels.
Media is regenerated by backwash.
Performs dually as a activated carbon
and sand.

1 Micron size filtration - Similar to
Cartridge filter.

No biofouling - Less chance for
Vibrio Parahaemolyticus.

Can remove heavy metal ( Arsenic,
Manganese, Iron) from water.

Media warrantee for 10 year - No
need to replace - Unlike sand (3-6 Months)

SVS Aqua Technologies.

Mahavir Palace, +9| 20 22923390
520 New Rasta Peth, +91 80 07716655
Pune-4110] 1,

info@svsaqua.com

n m B sVS Aqua technologies
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Neospari

Performance Through Excellence

Taking Aquatic Animal Health to New Heights...

with proven, diversified formulations and customized solutions ¢
for Aquaculture sector with continuous improvement and customer satisfactibg

Synengistic Block on Pathogens

T

REGISTERED WITH
ANTIBIOTIC FREE
£0ASTAL AQUACULTURE AUTHORITY. -

: : H
. Yowe .5 Manufacturing Facilities for Aquaculture, Poultry and

RN Large Animal Products as per GMP+, FAMIQs and
ISO 9001:2015.

9 -I- Specially Qualified personnel for different product groups.
g @ = Ability to privide customized solutions for different sectors.

Technology Innovation ! Globally extending over 25 countries.

mail@neospark.co.in Neospark www.neospark.com

An 1S0 9001:2015, cGMP, GMP+ and FAMIcs Certified Company
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AQUACULTURE PROGRAM
With aimost 20 years' experience in the field of aquaculture feed, prawn larvae, water treatment, aquatic health products and pond solutions,
we are pioneer in prawn feed manufacturing and today, one of the world's leading aquaculture feed suppliers.

We would like to introduce our "Uni-Max program”- the best solution for aquaculture to help our Asian farmers achieve the highest profits.

UNI-PRESIDENT VIETNAM CO., LTD
No. 16-18-20, DT 743 Road, Song Than Il Industrial Zone, Di An Ward, Di An Town, Binh Duong Province, Vietnam.

Tel: +84 274-3790811 | Fax: +84-274-3790819
Website: www.uni-president.com.vn | Email: aquafeed@upvn.com.vn

X

D
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Odobloc

Natural Solution for Ammonia Pollution
Concentrated Liquid Yucca-50%

3 2 *°%. Marketed by :

o

we

iE .= Synergy
w 19652015 -0

E ° Manufactured by : U Blot(,(,hnol()g,lc,s

#2:1-123, Plot No. 86 & 87, Rampa

% i distributors processing inc. The Bio-logics People. {aen e 2;21 g 51egm Y,

o 17656 Ave 168 Porterville, CA 93257 USA. Emalt inm@mwem

Enhancing Productivity m Ensuring Sustainability

‘ For Aquaculture use only
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SPECIALISED WATER & SOIL PROBIOTIC BLEND
WITH ENZYMES FOR
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LUl 8S Achievements of reputed fish farmer ...

Achievements of reputed fish farmer
and seed producer Mr Bijoy Roy

Subrato Ghosh

122/1V, Monohar Pukur Road, Kolkata — 700026

Maa Lakshmi Fisheries Pvt Ltd

Established in 1981, Maa Lakshmi Fisheries Pvt Ltd (MLFPL),
located at Madhubanpara, Vill. Madhuban, PS Kalna under
Kalna-I Community Development Block, Dist. East Burdwan,
and West Bengal is a dependable and reputed producer,
exporter and supplier of best quality spawn, fry and
advanced fry of economically-important freshwater fishes
like Indian major carps, Labeo bata, Piaractus brachypomus,
Pangasianodon hypophthalmus and exotic carps. Mr Bijoy
Roy, S/o Late Gour Ch. Roy, Proprietor/Director of MLFPL
is having more than 35 years of experience in fish seed
production and table-size fish production sectors. In addition
to Chinese hatchery system where fish induced breeding

e T T n—— P T Ty o v = o . ik
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Entrance at Sri Bijoy Roy’s hatchery
is conducted, Mr Roy is presently having fifteen fish farms

under his possession for production of quality fingerlings and
table-sized major carps. MLFPL is running efficiently and has

gained proficiency and

fish culture in WB for about last three decades. In the rearing
ponds and grow-out ponds, fingerlings and marketable-sized
adult fishes respectively are produced in proper and scientific
way with routine wise use of fish feed and judicious use of
medicine. With the help of 100-120 skilled and dedicated
workers, fish quality at MLFPL is maintained to its very best.
Recognitions

Mr Bijoy Roy has received the Krishak Samman Award from
Hon’ble Chief Minister of West Bengal on 14th March 2017
at Nazrul Mancha, Kolkata for his notable contribution in
development of fish culture in the state; he received the
Meen Mitra Award from Mr Chandranath Sinha, Hon’ble
Minister, Department of Fisheries, Government of WB on
7th January 2018 in Bengal Fish Fest programmer. Mr Roy
was also felicitated by ICAR-Central Institute of Freshwater
Aquaculture, Bhubaneswar as a leading and distinguished
fish farmer on 1oth July 2017 in National Fish Farmers’ Day
programmer.

Hatchery set-up

Mr Roy, Director of MLFPL has established the Chinese carp
hatchery complex (which is about 1km from Kalna Railway
Station), with two rectangular chambers where 200-250kg
matured major carps can be kept in each prior to injection
for induced breeding, one circular breeding pool, eight egg
incubation-cum-hatching chambers having outer diameter
4 meter, rectangular egg-cum-spawn collection unit and
overhead tank/reservoir. A unique feature was observed.
Four big rectangular perforated tray-like structures (1.60 x
0.80 sq.mt each) are positioned one above another, keeping
a height of 1.5 feet in between, at one meter above the
upper rim of concrete overhead tank. Groundwater meant
to be supplied to hatchery is drawn out and lifted up to
the topmost rectangular
tray; water passes down

good reputation among
diverse clients for making
available the best quality
fish seeds in a time-bound
manner.

This fish hatchery has
obtained seed certification
and accreditation from
Department of Fisheries,
Government of  West
Bengal on 26th June, 2014.
Best quality of fish seeds
are produced from this
hatchery and supplied to
different areas, both within
and outside WB. MLFPL is
renowned for freshwater

Highlight Points

Mr Bijoy Roy is an elderly and largely-experienced fish
seed producer-cum-fish farmer, renowned not only
in East Burdwan district of West Bengal but also in
the state. Mr Roy has recently earned two prestigious
awards; the Krishak Samman Award from Hon’ble Chief
Minister of West Bengal on 14th March 2017 for his
significant contribution in development of fish culture
in the state and the ‘Meen Mitra’ Award from Hon’ble
Minister, Department of Fisheries, Government of WB
on 7th January 2018. Author had an opportunity to
converse with Mr Roy at his fish hatchery site at Kalna,
Dist. East Burdwan on 21/9/2018.

T U  chambers.

through pores in each
tray, is dispersed and
in the process carries
atmospheric oxygen. It
is finally poured down
into the overhead tank
and overhead tank water
becomes enriched with
dissolved oxygen (DO).
Such water with sufficient
DO concentration will be
very helpful and ideal for
the hatched-out larvae and
growing larvae (till spawn
stage) in each of egg
incubation-cum-hatching
The nursery
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IMC fry transportation containers " Author with Sri Bl';'oy Roy 7
ponds are located at 500-750mt distance from this hatchery
site, which is the seed production or ‘spawn’ unit.

Spawn and fry stages of Indian major carps are transported
and supplied to fish seed traders at Sujapur in Malda district,
Jangipur in Murshidabad; subsequently are supplied to
Gangarampur in Dakshin Dinajpur, Katihar in Bihar and
other places. Fry stages are also supplied to fish farmers at
Moyna in Purba Medinipur and to local customers in East
Burdwan and Hooghly districts according to demand. Large
seed transportation containers of 2500lit capacity, made of
galvanized iron sheet are used. Each holds 50-60 Bati (140ml
each) spawn. Fry stages of Pangas catfish (2000-3000n0s. /
kg) and Rupchanda Piaractus brachypomus (1000-1200n0s. /
kg) are supplied to Rajendranagar fish seed market at Naihati,
North 24 Parganas. Fry stages of pangas catfish are sold @
Re 0.35-0.55/- [ piece, also supplied to Andhra Pradesh and
Tamil Nadu by means of oxygen packing. Farmers of Bihar
take bigger stages (1000nos. | kg) without oxygen packing.
Spawn and fry of IMC were earlier supplied to different parts
of Bihar, Chattisgarh and Assam from Maa Lakshmi Fisheries
Pvt Ltd, but now carp hatcheries have been established at
those places. In order to avoid inbreeding in Indian major
carps during seed production, Mr Roy has brought advanced
carp fingerlings from Bangladesh and from Odisha and
those have been properly maintained and developed up to
brooders’ stage. Old brood fishes are replaced by new ones.

Grow-out culture and ponds

The Andhra Pradesh model of grow-out culture of major carps
is followed and practiced by Mr Roy. Yearlings 100-250gm in
size (1214 months old) are stocked. Mr Roy has eight nursery
ponds each 66 decimal in size and 12 rearing ponds meant
for fingerling production (total area of rearing ponds: 1386
decimal). Early fingerlings 10-12gm in size are reared for 3
months till those attain 100gm. In addition to yearlings, such
stages are also stocked in grow-out ponds for marketable
and table-sized fish production. Carp fingerlings are even
sold to fish farmers. In grow out ponds, 700-750n0s. Labeo
rohita (only Jayanti Rohu variety), and 150nos. Cirrhinus
mrigala and 100nos. Catla catla are stocked / 33 dec water
area. On an average his fishes attain 9oogm in six months and
1kg in 6-8 months. Breeding of Cyprinus carpio is done but
not grow-out farming. Mr Roy is presently having 95 bigha
(3135 decimal) of grow-out fish ponds (15-18 bigha or 495-594
decimal each) in his possession and 120 bigha separately in
partnership venture, located at about 25-70km distance from
the hatchery-cum-office site. Only 10 bigha of his own grow-
out pond area is located near his hatchery, the rest at distant
places.

Feed management

For the Indian major carps in grow-out ponds, a mixture of rice
polish or de-oiled rice bran (8okg), maize dust and groundnut

oil cake (total 20kg) is used in every quintal of supplementary
feed, fed @ 8-10% of body weight daily in every morning in
perforated bags. Commercial pelleted feed (2-4mm) of CP
brand is used during evening. For the 100-150gm stage, feed
is used @ 5-6% daily; it is used @ 3-4% and 2% daily for growing
250-300gm and 600-700gm stages respectively. In the
beginning, 25-30kg feed is used for every 500-600kg fishes.
During later period of culture, 60kg feed used daily for every
3000kg fishes, Mr Roy explained. In the one-day Scientists-
Fish entrepreneurs’ interactive discussion-cum-awareness
programmer organized by ICAR-CIFA Regional Centre on 17th
July, 2017 at Kalyani, WB, Mr Roy reported good performance
of Jayanti Rohu with growth rate of 7-8gm/day and its
resistivity to diseases. Good acceptance of feed by Jayanti
Rohu in winter month resulted in better growth in the same
season.

—— |
Part of hatchery structure at
MLFPL

Oxygenation method
in OHT water

End note

Inaconversationwith presentauthor, MrBijoy Roy opinedthat
aquaculture should be transferred from a domestic activity
to commercial venture, aiming at large-scale production.
Target of fish production has to be fixed by Government
which will usher more enthusiasm among fish farmers.
Many water bodies are with some less-actively functioning
Fishermen Cooperative Societies and fish production can be
enhanced if those are leased out to progressive fish farmers.
Mr Roy is maintaining only Jayanti Rohu, no normal Rohu and
seeds (spawn) are brought from ICAR-CIFA, Bhubaneswar
every year. Mr Roy has visited China, Thailand, Bangladesh
and Malaysia during 2006-2007 and 2012 to learn the
advanced technologies of seed production and farming of
commercially-important fishes. Stripping method is followed
here for seed production of fishes and total 20,000 Bati spawn
(spawn measuring cup; 140ml each) of Indian major carps is
produced here annually. Commercial probiotics and Liv-52
(which is a growth promoter and improves FCR in fishes) are
used in fish feed and he is planning to set up Re circulatory
Aquaculture System at Maa Lakshmi Fisheries Pvt Ltd in near
future. In all, Mr Roy is maintaining 15 freshwater fish farms
(that includes rearing ponds and grow-out ponds in each)
mostly in single ownership located in East Burdwan, Hooghly
and Birbhum districts. Mr Roy is one of such fish farmer, who
has made West Bengal proud for his zealous and diligent hard
work. Like others, he has been innovating conventional fish
pond management practices to become a successful farm
entrepreneur. Author Subrato Ghosh is grateful to Mr Bijoy
Roy and Mr Ashis Mukherjee, elderly farm technician for
patiently talking with author and providing a description of
the fish breeding activities and farm structure at MLFPL.
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SKRETTING

a Nutreco company

Skretting has production facilities in

18 countries on five continents, and
manufactures and delivers high quality
feeds from hatching to harvest for
more than 60 species. The total annual
production volume of feed is more
than 2 million tonnes. The head office is
located in Stavanger, Norway.

www.skretting.com
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Conservation measures of Sea Turtle in
Rushikulya rookery - A Myth Behind It

PritamTripathy, Suraj KumarPradhan, Subal KumarGhosh
Ph.D. Scholars, ICAR- Central Institute of Fisheries Education (CIFE), Mumbai-400061

Introduction:

In India, the Odisha state is one of the largest Arribada sites
for sea turtle among all. In the state, Gahirmatha is the
largest rookery site followed by Rushikulya and Devi river
mouth. Rushikulya rookery is the nesting site of sea turtle
i.e; Olive Ridley (Lepidochelys olivacea). The arrival of Olive
Ridley turtle starts from 1st November to the inshore area
of the coast. There are 5 coastal villages viz. Kantiagarha,
Gokhurkuda, Purunabandha, Nuagaon, and Arjipalli are
located adjacent to the olive ridley turtle congregation site at
Rushikulya rookery.

Dhamra — e
2 Paradi|
é‘g;r%; radip- : e ‘
Devi river | Olive ridleys nesting beach
— Rushikulya river /“‘ ~— Gahirmatha
o
v ot
o ' Posco port site
, B Mass nesting beaches /;’
,\“‘ < i
o munn Sporadic nesting beaches

Sites of Olive Ridley breeding ground along Odisha coast
The mythology behindconservation practice:

Here the community-based conservation measure for sea
turtle protection gives an outstanding result. This can
happen due to the religious nature of the villager’s and their
faith in the mythology of turtle which relates to Lord Vishnu.
The awareness among the villagers is being spread through a
myth which is related to the Hindu religious text i.e; Puranas-a
part of Vedas.

The interaction with Mr. L. Chandrasekhar Rao revealed the
mythi.e; during the time of SamudraManthan which was took
placed between the Asuras or demons and Devatas or gods,
where the Ratnas were originated from the Kshirasagara
(ocean of milk). Among them, one Ratna was the Halahala-
the poison, which
appeared in a Patra(bowl).
The poison was consumed
by Lord Shiva and the bowl
was placed in the ocean.
The origin of Jellyfish
begins from the left out
poison which was stuck to
that bowl. So, the presence
of jellyfish in the aquatic
environment is harmful
to the fish population as
well as to the fisherman
community. Their thought
was that to regulate
the harmful  jellyfish

endanger species.

Highlight Points

e Gahirmatha is one of the largest Arribada sitesfor
Olive Ridley (Lepidochelysolivacea).

¢ The arrival of Olive Ridley turtle in Odisha coast starts
from 1st November every year.

e Religious nature and mythological faith improvise the
community-based conservation practices.

e Mythological conservation method can help to
saveOlive Ridley as well as other vulnerable or

population, the only way is to increase the population of sea
turtle. As per scientific study was made, the turtle predate
upon the jellyfish due to their jaws, which are adapted for
crushing and grinding of food.
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F Rushikulya Sea Turtle Protectio Committee (R_‘STPC)

The villagersthink that, if they harm the turtle, then they were
going to do miserable sins for which they will repent back
for that in this life or after getting the resurgence. The turtle
is the second incarnation of Lord Vishnu for the betterment
of the society and for the establishment of Dharma. So the
villager’s started for conserving the sea turtle very eagerly,
for which they stopped fishing activities during the arrival
of sea turtle. Mostly the youth of the villages are actively
participating in the conservation programme of the sea
turtle. The villagers were thinking that by saving the life of a
turtle, they would gain some Punya in their life. The wildlife
scientist Dr. BivashPandav creates scientific awareness
among the villager’s and also established the Rushikulya Sea
Turtle Protection Committee (RSTPC) in 1998 with the help
of youth. In 2003, RSTPC officially registered as an NGO and
this provides a boosting to the conservation programme in
Rushikulya rookery.

Conclusions:

This write-ups help to other states of India where there are
some conservation is required to save the vulnerable or
endanger species form the ill effects of human activities.
This type of community-based conservation techniques can
be implemented in those protected areas and address the
mass by creating some relevance myth which was related
to those species which are to be protected. Government
and NGOs can use this
method of protection
for the wellbeing of the
community as well as for
vulnerable or endanger
species.

References:

1.Pandav, B., Choudhury,
B.C. and Kar, C.S., 1994.
Discovery of a new sea
turtle rookery in Orissa,
India.Mar Turtle Newsl, 67,
pp.15-16.
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Environmental Flows: keeping river alive
Abhijit Mallik™, Puja Chakraborty?, Vikas' and Shashi Bhushan'

'Fisheries Resource Harvest and Post-Harvest Management Division, 2Aquaculture Divison,
ICAR-Central Institute of Fisheries Education, Mumbai, 400061

Introduction

Water, besides being the very basis of the existence of life
on the planet earth, is one of the most critical resources of
all kinds of human development, i.e. economic, cultural and
spiritual. The rivers have been dammed for exploitation of
water.

The consequent changes in biophysical structure, ecological
function, services of rivers and river associated wetland
ecosystem, has its impact on human, especially on the river
dependent communities, resulted in the realization of the
need for maintaining certain flowsintherivers. Environmental
Flows (e-flows) is the timing, quality and quantity of the water
flow, required for the freshwater and estuarine ecosystems
to sustain and for the wellbeing and human livelihoods that
depend on these ecosystems. From 20thcentury precisely
1960s, water management in developed nations is focused
largely on maximizing flood protection, water supplies, and
hydro power generation. In the 1990s, scientists realized that
the biological and social systems which are supported by the
rivers are too complicated and cannot be summarized by a
single minimum flow requirement. During 2003 a survey was
conducted to measure perceptions of e-flows, according to
which, out of 272 respondents,88% agreed that the concept
is essential for sustainably managing water resources for the
sustainable development. By the year 2010, many countries
across the world had adopted environmental flow policies,
even though their implementation remains a challenge.
Till date, there are more than 200 methods for assessing
environmental flows which
can be broadly classified
into four categories viz

Hydrological, Hydraulics, e Recognising the values of different ecosystems,
Habitat stimulation and investing in them accordingly will help in the
and Holistic methods.

One of the Holistic
methods is Building Block 4
Methodology (BBM);
the most comprehensive
and are suited to Indian

dependent on the river.

poverty alleviation.

Highlight Points

livelihhod generation of poor people those are solely

Environmental flow can serve as an important link
between environmental conservation process and

e More than the half of the world’s large rivers are dammed,
and it continues to increase.

¢ InIndia, about 40-50 new planned Dams are in the pipeline
in Uttarakhand alone.

e Construction of damleadstothe changeinthe downstream
flow patterns and affects temperature, water quality,
sediment movement and deposition, fish and wildlife, and
ultimately affects the livelihoods of people dependent on
healthy river ecosystems.

Figure: the Environmental flow of upper Ganga

Evolution of environmental flow concepts and recognition
e During the 1960s, developed nations focused largely on
water management policies in order to maximize flood
protection, hydropower generation and water supplies.
¢ Inthe 1970s, the ecological and economic effects of these
projects forced the scientists to search new ways to modify
the operations of the dam to maintain certain fish species
by adopting the concept of
“minimum flows” and, “in
stream flows,”.
o In the year 2007,
the Brisbane Declaration
on Environmental Flows
was endorsed by more
than 750 practitioners from
more than 50 countries.
The outcome was to work
together to protect and

context will be discussed in
detail with the Indian and
global scenario.

Environmental Flows

¢ [tdescribesthe quantity,
timing, and quality of
water flows required to
sustain freshwater and

estuarine ecosystem
and the human
livelihoods.

e The limitations of water flow to energy and food
production as well as for navigation under climate
change will necessarily reconsider for water
allocation.

e Environmental flows management can ensure the
refilling of aquifers, wetlands, and can restore
floodplain connectivity to act against the damage of
floods.

* Prpoer managemant of e-flows will help the farmers
for irrigation and crop cultivation.

T —— water -

restore the world’s rivers
and lakes.

Flows are affected -
reasons are many

. Construction  of
Dams - It blocks, fragments
and regulates the river
flow - alter the magnitude,
duration and frequency of
flows

. Diversion of
the complete/
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partial diversion of river or stream

e Deforestation - Degradation of the river catchment area
leading to reduced flows — Most of the rivers are affected
due to deforestation of the catchment area.

e Mining in the catchments — Example: Goa

e Sand mining on river bed - Western Ghats Rivers are
affected by this.

e Pollution — Yamuna river basin

e Glacial melt — occurs due to climatic change — Example:
Gangotri

¢ Flow regime and components

e Extremely reduced flows occur during drought are
associated with reduced connectivity and limited species
migration. Temperature, adequate habitat, dissolved
oxygen, and chemistry for aquatic organisms maintainby
low flows. It also sometime known as a base flow which
occurs after the precipitation and is contained within the
natural banks of the river. High flows lead to decreased
water temperature and increased dissolved oxygen.
High flows provide a source of gravels for the native and
recreational fish spawning and hinder the growth of non-
native fish populations, algae, and beaver dams.

Dam removal projects in the United States

* 1973 - Lewiston Dam

® 1997 - Marie Dorian Dam,

* 1999 — Edwards Dam

® 2004 - Embrey Dam,

e 2007 - Marmot Dam, Sandy river Oregon

e 2012- Elwha Ecosystem restoration Ecosystem project on
Started in 2012, The (33 m) Elwha dam and the 210 ft. (64
m) Glines Canyaon Dam were removed to restore stocks
of Pacific Salmon and trout species.

Dam Nation is a 2014 advocacy Documentary film about the

changing attitudes in the USA concerning the large system of

dams in that country.

Different EF Assessment Methodologies

Assessment . .
Basis Cost/time Confidence Example
Method
Look-
tablesup Hydrology Small Low Tennant
Time Series Hvdrolo Small/ Lo T
models J &y Medium
Rated X
. . . . Intermediate
X-Section Hydraulics Medium Medium
(SA)
models
Habitat Hydrauli
avita ydraulics / High Medium IFIM
Models Ecology
Hydrolo High ELOHA
Regional ydrology / |g Medium /
Ecology (initial) Desktop
Hydraulics
| Ecology b/
Geomorphic BBM/DRIFT
Holistic NOTPRIC | i High [DRIFT/
[ Social Benchmarking
| Water
Quality

Principles of Environmental Flow Assessment (EFA)
1. EFA’s are only predictions.

2. EFA methodologies are the frameworks for organising
available data and information.

3. Any EFA methodology can only provide accurate high
confidence recommendations if the available information
is detailed and accurate.

4. Hydrological data and hydraulic habitat data are critical to
accurate and high-confidence flow recommendations

5. Rapid EFA methodologies provide flow recommendations
and general
methodologies provide
recommended flows.

motivations, but comprehensive EFA

specific reasons for the

6. Any EFA team should only use a methodology with which
one or more of the specialists have wide experience.

7. Assessing the consequences of different flows in rivers
is a scientific process, but deciding on environmental
objectives is a societal judgement.

8. An EFA and its implementation should be an adaptive
process.

9. Stakeholder understanding and involvement in the EF
process is essential for successful implementation.

Possible developments for e- Flows in India

e Centralised coordination of E Flows activities under a
single authority.

¢ Training courses (one team per state).
¢ Development of E Flows policy/legislation

classification
environmental state of rivers.

e Development of a system for the

¢ Consistent (but flexible) framework for EFA’s

e Regional preliminary assessment of E Flows for all rivers
(e.g. using IHA)

¢ Centralised E Flows database and library

¢ Communication and promotion programme for E-Flows

¢ Pilot E Flows implementation programme

¢ National River Health Programme.

Conclusion

Healthy riverine ecosystem helps to maximise the social and
economic welfare of all water users in an equitable manner.
It provides livelihood especially to the poor communities
those are living near to the land water interface. Presently
ecosystem services have real economic importance in
mitigating future problems as well as economic losses
related to climate change. To preserve the benefit from
these services, the water manager should ensure that
environmental flow regime is maintained in rivers, streams
and wetlands.
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Green Leaf Meal: An Alternate Strategy to
Combat Depletion of Fish Feed Resources

Susmita Rani', Sujata Sahoo? Pankaj Kumar3
'ICAR-Central Institute of Fisheries Education, Mumbai, Maharashtra-400061

2|CAR-Central Institute of Fisheries Education, Kolkata Centre, Kolkata-700091
3Krishi Vigyan Kendra, Manjhi, Saran, DRPCAU, Pusa, Bihar-848125

INTRODUCTION

Aquaculture is currently one of the fastest-growing food-
producing sector worldwide, rising at an average rate of 7.1%
per annum. Despite contributing to 46% of total food fish
supply, it has a long way to go. Its major constraints are the
availability of good quality seed and feed. Also, we know that
the global catch fishery is stagnating and is assumed to be
suppressed to its limit thus, opening a wide possibility for the
innovations and research to be done to enhance fish farming.
The major constraint regarding this is the availability of low
cost, locally available, sustainable and nutritionally rich fish
feed ingredient. Due to the shortage of feed ingredients, the
aquafeed industry has to compete with poultry and another
animal husbandry. So, now there is a great need to find out
new, non-traditional feed ingredients for fish feed. Also, we
know that the global population is rising tremendously and is
expected to keep growing. The growth amounts to around
83 million annually or 1.1% per year. The global population has
grown from 1 billion in 1800 to 7.616 billion in 2018.

To feed the growing population, aquaculture plays a major
role, and it seems to be as a savior for the over-burdened
food industry. To enhance
the production, use of
advanced  technologies,

Highlight Points for

may lead to an expensive feed. Aside from these issues
the main problem is the lack of awareness and knowledge
of benefits of using substitute, i.e. green leaf meal such as
sweet potato leaves, Leucaena leucocephala leaves, Cajanus
cajan leaves, Pawpaw leaves, banana leaves, Sesbania leaves,
Cassava leaves, Helianthus multiflorus leaves, cabbage leaves
and ash from kitchen fires. Also, they are not aware of the
importance of adherence to a proper feeding schedule.

In India; as we know aquaculture is mainly dependent on carp
culture as it is a landlocked state thus, freshwater culture can
only be practiced. Major species being cultured are both IMCs
and EMCs (Rohu, Catla, Mrigal, Common carp, Grass carp
andsilver carp); catfishes (Clarias batrachus, Heteropneustes
fossilis, Wallago attu), etc.. Apparently, use of fish meal as
a protein source increases the input cost of feed and the
majority of small-scale fish farmers in rural areas can barely
afford. In a quest to enhance aquaculture production which
subsequently improves food security, and reduce the level of
poverty in developing countries, a search for affordable and
locally available feedstuffs is being advocated.

Many locally available plants and plant-based products

have been evaluated
inclusion in poultry
and  livestock  feeds.
However, only a few

improved culture systems
and incorporation of cheap
ingredients in the fish feed
that may be plant based
which is locally available
and nutritionally rich is of
much importance. Nutrition
is critical in fish production
because feed represents
more than 50% of the total

variable costs. Most of
the small-scale farmers
depend on traditional

feed ingredients such as
rice bran, wheat flour,
maize bran, mustard oil
cake, etc. for aquaculture.
Sometimes due to scarce
of these sources or use
by animal husbandry and
for human consumption
fish feed industry has to

Aquaculture serves to feed the human population
from time immemorial. The Industry largely depends
on the fish feed for its growth and development. Plant
protein source that has potential to be used in the feed
industry has been found to have various advantages
like its availability, sustainability, cost effectiveness,
etc. Numerous plant leaves like Sesbania, Leucaena
leucocephala, alfalfa, Medicago sativa, Glycine max.
(rubber), Manihot esculenta (cassava), broad bean,
Carica papaya (Pawpaw), cucumber, squash, azolla,
water hyacinth, duckweeds, water lettuce, duck lettuce,
bur-reed, water fern etc. have been used in the fish feed
industry. They are processed and used in the form of
fresh and raw, dried, powdered, cooked, fermented,
concentrates, etc. which helps to remove the anti-
nutritional factors present in the leaves. This can be
used to feed the herbivorous fish directly or can be used
to partially or completely replace the fish meal which
will make it cost-effective without compromising with
its nutritional quality. Here, this is an attempt to bring
into notice the potential use of various plant leaves as
ingredient in fish feed industry.

have been evaluated for
their potential use as fish
feeds. When these leaves
were examined for their
nutritional composition by
performing the proximate
analysis by the method
of AOAC (1990), it was
found that some of them
contain high crude protein
and low crude fiber
content. This showed that
potential exists for using
plant sources as feed
ingredients in fish culture.
This concludes that the
transformation of plant
feedstuffs into affordable
and high quality feed
can make a tremendous
contribution in improving
fish production. Here, we

compete With them wWhich Y are going to discuss some
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of the locally available plant leaves and their nutritional
values (moisture, crude protein, crude lipid, crude fiber, NFE
and ash percentage/crop residue).

LEUCAENA LEUCOCEPHALA (SUBABUL)

Leucaena leucocephala is a medium sized fast growing tree
belonging to the family Fabaceae. It is native to Southern
Mexico and Northern Central America. In India, it is popularly
known as kubabul or subabul. Here it is commonly cultivated
in the garden as an ornamental, avenue and forage crop. The
various parts of this plant like root, leaves, stem, bark, wood
and seeds are very useful for human beings and animals.
The leaves are used as an animal feed because of its high
nutritional value. It is often described as the ‘alfalfa of the
tropics’. L. leucocephala leaves is a cheaper plant protein
source with high nutritive value thus, offers a great potential
for use as a fish feed.

GLYCINE MAX. (SOYBEAN)

Glycine max is fast growing herbaceous plant, annual native
to Asia and it is commonly known as soybean. Soybean
leaves and stems can be grazed, ensiled or dried to make hay.
The foliage is very palatable to cattle and has a high nutritive
value and good digestibility (Koivisto, 2006). Soybean leaf
meal is also being used as a fish feed ingredient as it contains
high protein.

MEDICAGO SATIVA (ALFALFA)

Medicago sativa is a flowering plant cultivated as an
important forage crop. It is known as Lucerne grass in south
Asia. It is widely grown throughout the world as forage for
cattle due to its high protein content. Fresh and dried leaves
of this plant are used in fish feed formulation. It is used as a
supplementary fish feed ingredient along with the traditional
ingredients.

SESBANIA LEAF (AGATI)

Sesbania leaves can easily be grown abundantly in India with
little cost and agronomical care. Its high herbage yield and
protein content may make it a promising feed for aquaculture,
asitis much cheaperthan other essential feed ingredients like
fish meal. Sesbania is a good source of vitamins and proteins.
Mainly tilapias are targeted fish species for this feed.

MANIHOT ESCULENTA (CASSAVA)

Cassava leaves contain diverse types of proteins compared
to eggs and soybeans. It is made of lots of Arginine, Lysine,
Valine, Leucine and Isoleucine. It contains up to 10 times the
amount of proteins found in the roots. On an average, the
meal prepared from cassava leaves contains (on a dry matter
basis) 210 g kg-1 crude protein, 250 g kg-1 acid detergent
fiber, 85 g kg-1 ash, 14.5 g kg-1 calcium and 4.5 g kg-1
phosphorus. Cassava leaf protein is well balanced, except for
a deficiency of sulfur-containing amino acids. The presence
of hydrocyanic acid and tannins is considered, but a leaf
meal with low levels of these anti-nutritional factors may be
prepared using simple processing techniques.

CARICA PAPAYA (PAWPAW)

Papaya fruit (when unripe), bark, leaves and seeds, contain
a proteolytic enzyme, papain that degrades proteins into
amino acids and is used to tenderize meat. Papaya (C. papaya)
is a common human fruit; available throughout the year in the
tropic. Itis stated as the “medicine tree” or “melon of health”,

also papaya is rich with nutrients. It contains medicinal
properties and the main active ingredients recorded include,
carpine, chymopapain and papain, a bactericidal aglycone of
glucotropaeolin, benzyl isothiocyanate, a glycoside sinigrin,
the enzyme myrosin, and carpasemine. Carica papaya leaf
meal could be a good source of protein due to its rich amino
acid profile. Leaf meals have attracted some interest because
of their high protein level (upto 30%).

Proximate Composition of Some Locally available feedstuffs

Feedstuff % \GE § g
S 8 > =
& = a =
Maize (white) | 9.3 5.0 2.4 70.9 88.0 |18
Maize (yellow) |10.8 |3.6 3.5 71.2 88 1.9
Cottonseed
cake 40.1 | 8.3 31.9 12.4 91 5.1
Rice Bran/Husk | 9.9 4.4 40.2 8.7 91 21.8
Groundnut
Cake 48.0 |[13.2 8.1 18.9 93 6.3
(Industrial)
(CJ;Ezndnut 40.6 |23.4 |6.0 19.0 93 6.2
Soybean meal |48.1 |[23.9 | 4.1 20.7 90 7.9
Brewer’s Waste | 22.8 | 17.8 18.8 46.4 93 -
Cassava Leaves | 14.7 8.4 15.6 45.2 88 16.1
rl?qu;;l;weed 24.8 |- 12.06 |- 92.3 |-
Dist.iller’s 56 | 57 ;8 i . _
Grains
Canola meal 38 3.8 1.1 - 91 -
Wheat grain 13.5 1.9 3 - 88 -
Cocoyam 25.1 - 28.56 |- 87.0 |-
Cowpea 16.6 |[19.0 | 4.3 40 = =
Cassava (flour) | 1.6 0.5 1.7 83.3 - -
E;g;r Cane 1.3 0.64 | 0.0 55.4 = -
Banana (whole) | 6.5 1.8 5.3 79.2 - -
rezv‘:;zaw 326 |08 |172 [1838 |- .
Paw-paw fruits | 4.1 0.6 1.5 24.6 - -
Banana peels 79 11.6 13.4 14.1 - -
Sweet potato 5.4 0.5 1.0 28.1 - -
Sweet Potato 247 |36 115 1.5 i i
leaves
Rice
(Unpolished) |72 |®® %% 799 |- ]
Spinach 2.1 0.2 0.8 4.5 - -
Groundnut
shells 4.0 1.0 46.7 46.3 - -

Source: Udo and Umoren (2011); Eyo et al (2004); Okanlawon and
Oladipupo (2010); Gabriel et al (2007); Sikiru et al (2009); Agbebi et
al (2009); Otubusin et al (2009)
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The above mentioned table gives us the holistic idea of the
proximate composition of some of the locally available plant-
based resources that has the potential to be utilized as fish
feed ingredients. This can help to reduce the dependency
on capture fisheries for more protein and can help out in
the formulation of new feed and can be used to serve as an
alternate to the traditionally used ingredients. The aim of this
study is to find out a nutritionally rich feed with an objective
to develop a cost-effective feed. This study based on plant
sources can help to provide an alternative approach to cope
up with the situation when it is a high alarming time as the
marine capture is stagnating and we can’t harvest beyond
its limit. Fish meal is considered to be the best ingredients
among the most commonly used feed ingredients, due to its
compatibility with the protein requirement of fish. Because
of rising cost and uncertain availability of fish meal, there
is a necessity to replace the fish meal by less expensive
ingredients of plant origin in fish feed. Inclusion of feedstuffs
with relatively high levels of carbohydrate in formulated fish
feed is preferred in view of its protein-sparing action that
may make the diet more cost effective.

According to Rumsey (1993), increased use of plant protein
supplements in fish feed can reduce the cost of fish meal. The
purpose of study is to focus on utilizing less expensive and
locally available resources, mainly green feed meal to replace
fish meal, without compromising with the nutritional quality
of feed. The formulation of low-cost balanced diet using
locally available agro-industry by-products is needed for
commercial culture of fishes. Recently fish meal has become
the most expensive protein ingredient in aquaculture feeds.

P -

A pictorial representation of some locally available leaves that are
being used as fish feed ingredients: 1. Glycine max.; 2. Leucaena
leucocephala; 3. Alfalfa; 4.Cassava leaves; 5. Pawpaw leaves;

6. Sesbania leaves

Many studies have shown considerable success in partially
replacing fishmeal with soybean meal and other soybean
products in diet for various fish species. Many researches
are still going on to find out an alternate solution to the
declining fish feed resources and to develop a cost-effective
but nutritionally rich and balanced feed. Now it’s high time
to think about it and come up with new innovations and
substitutes to the traditional feeding methods.
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Introductions of Exotic fish Species
and its Prospectus in Indian Waters

Sachin Pandit', Chittaranjan Raul*
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Abstract:

Over the past two decades, the aquaculture entrepreneurs,
stakeholders, farmers and
ornamental fish culturist
have been demanding
the importation of alien

Highlight Points

is one of the means to enhance production and value from
aquatic ecosystems. Pangasianodon hypophthalmus and
Litopenaeus vannamei into Indian waters have changed the
face of finfish aquaculture
in India. In other hand,
alien invasive species are

fish species in view of
competition in world and
domestic trade market.
In the present review
revealed the presence
of over 300 alien species
imported intentionally or
illegally; 291 ornamental
species, 31 aquaculture
species and two larvicidal
fishes was recorded in
Indian scenario. The use

Introduction of exotic species is have positive impact in
aquaindustry suchasL.vennameiwas leading production
from last five years. Tilapia, common carp become the
most dominant food item for in aquaculture sector and
these fishes are more suitable for any type of water
environment and also demand in market value. The
negative impact of exotic fish species on native species
can be minimized by following awareness and DAHDF
guideline strictly. This topic was helpful to farmers as a
lead role of exotic species in the aqua industry and their
impact on thecurrent aqua sector.

now recognized as one of
the most significant threats
to aquatic biodiversity.
Rapid infrastructure
development and growing
urbanization  of  India
which consequently
devastate the native fish
population and depletion

of their ecosystem.
However, environmental,
economic, biodiversity

of exotic or alien species ~ Gl 4 ssues and  transmission
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of disease are important considerations for authorities to
check and regulate importation of such alien fishes in India.
The benefit, risk of alien species were analysed based on
availability of data and impact was assessed through FIST
(Fish Invasiveness Screening Test). The present review based
on past information, we conclude that, alien species, despite
possessing some attractive culture characteristics, generally
decline the availability of native community and consequently
adversely affecting fish biodiversity and ecosystem, Thus we
developed strategic regulation and quarantine procedure
and all stakeholders, entrepreneurs or aqua culturists has
to follow them strictly to control potential and plausible
menaces.

Key Words: Alien Species,
Assessment, Management

Introduction:

Impacts and challenges,

Exotic fish is alien species which is not native and belonging
by nature or origin to another part of the world or brought in
from abroad or strange. The use of exotic species for fisheries
and aquaculture diversification has been practiced since the
middle of the 19th century. The first attempt to document
fish introduction global scale was undertaken by FAO under
stewardship of Dr. Robin Welcome. A number of terms have
been in use to describe fish introductions. These include term
such as Exotic, Non Indigenous, Introduced, and Non native,
Alien, Nuisance and Invasive. Convention on Biological
Diversity defines Alien species as species that has been
transported by human activities, international or accidental,
into a region where it does not naturally occur. [UCN defines
alien invasive species as an alien species which becomes
established in natural or semi natural ecosystems or habitat,
an agent of change, and threatens native biological diversity.
In India, over 300 alien fish species including 291 ornamental
species, 31 aquaculture species and 3 larvicidal fishes are
recorded (Mandal, 2011). Inland aquatic diversity of India
offers several potential cultivable species for aquaculture
development. In addition, to alien aquaculture species, more
than 4000 freshwater fish species and 1400 marine fish
species traded internationally each year Whereas in Indian
Scenario, Major markets of ornamental fish trade such as
Kolkata, Mumbai, Chennai. There have been incessant effort
to diversify aquaculture through alien fish species in India in
recent years; Total fish production has grown nearly 12 folds
in last five decades and stands at 11.41 MMT, of which 7.77
MT from inland fisheries sector (2016-17). These introductions
are deliberate activity of human being, which may be artificial
or occasional. Both types of introductions can cause bio-
invasions i.e., introductions assisted by humans and natural
range expansions.

The use of alien species in aquaculture and ornamental fish
trade is increasing order due socio- economic importance
whereas  such  unauthorized introduction  causing
indiscriminate spreading of alien invasive species and it is one
of the major causes of erosion or devastation of the native
fish biodiversity in aquatic ecosystems (Singh and Lakra, 2011).
However a provisional list of species based on literature and
their impacts on native community and habitats shows the
occurrence of 20 plants, 1mollusc and 38 fishes (Muralidharan,
2017). In the past, no attention or observation was paid to
the risks of invasive species and also lack of planning and
management, often because of that negative impacts of the

alien fish species became apparent only after introduction
and established in the ecosystem. Recently, researchers
have been focusing on the global aspects and evaluations of
introducing alien species, analyzing and attempting to define
their impact (De Silva et al., 2009). The introductions of alien
fish species have been important both in their positive and
negative consequences for fishery management as well as
for the native components of the ichthyofauna of natural
ecosystems (De Silva et al., 2009). The complex interactions
of invasive species with native ecosystems make invasion
ecologyaninterestingandimportantareaofresearch. Despite
the growing worldwide research, awareness and analysis of
alien species invasions, India still lacks specific legislation to
regulate the introductions of potentially invasive species into
the country (Hire math and Sundaram, 2013). This review
assesses the current knowledge of impacts of exotic species
on aquatic systems with management strategy for effective
management of invasive, which will be helpful in restriction
on spread of potential invasive species and building up
regulatory mechanism for aquaculture activities.

Reason of introduction:

e Improving local fishery potential and for broadening

e Species diversity in Aquaculture Programme

e Sport Fishing

e For aquarium keeping

¢ Improving Aquacultureand openwater fishery productivity
e Controlling of unwanted organism.

Traits of Exotic Species:

e Fast growth

Rapid reproduction

¢ Phenotypic plasticity

e Tolerance of a wide range environmental condition
e Ability to live of a wide range of food type

Benefits of Exotic Aquatic Species Introduction:

Introductions are a valid means to improve production and
economic benefit from fisheries and aquaculture. The use of
exotic species for fisheries and aquaculture diversification
has been practised to deal with food and nutritional
security. Introduction and transfer of fish species from one
hydro geographic region to another have characterized the
development of aquaculture. For example, in composite fish
culture comprises three exotic major carp (Silver carp, Grass
carp, and Common carp) with Indian major carp (Catla, Rohu,
Mrigal)and many other compatible species used for utilization
of niche and enhance production. The recent introduction of
Sutchi cat fish, and White leg shrimp into Indian water have
changed the scenario of Indian Aquaculture. Production of
the Pacific white shrimp (Litopenaeus vannamei) has taken
the lead with a total production of 4,06,018 MT (2014-
15) recording an increase of 52,605 MT (14.88%) from the
previous year 3,53,413 MT (2013-14) and contributing about
81% of the total export oriented aquaculture production in
the country. Increase in the growth trend was maintained for
last seven consecutive years, since its introduction into India.
Approximately 17% of the world’s finfish production is due to
alien species. Production of the African cichlid tilapia is much
higher in Asia (>700,000 tonnes) than in most areas of Africa
(about 40,000 tonnes) in global scenario.
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Some important fish species and their impact in Indian

waters:

During last many decades, more than 300 species introduced

in India for aquaculture, species diversification, recreational

fishing purpose, Ornamental fish keeping, Mosquito control.

Several exotic species well established in natural water bodies

and increasing in aquaculture trade due to socio economic

importance whereas it also show deleterious, adverse
impacts of exotic fishes in the Indian aquatic ecosystems.

The information compiled on the historical perspective of

artificial or occasional and illegal introduction of alien species

in India is summarized and presented in “Table 1 and “Table

2”. Some important fish species and their impacts as below

with figure:

¢ Hypopthalmicthys molitrix: Introduction of silver carp in
Govind sagar, Himachal Pradesh has devastated the native
population of IMC. This reservoir has now predominant
fauna of exotic silver carp (60- 65% of total catch) followed
by IMC (20-25%) and minor carp and mahaseer species
each contribute (8-10%).

e Cyprinus carpio: It feeds by browsing on submerged
vegetation uprooting plants on which otheraquatic species
thrive and feed, muddying the waters and destroying
food and cover needed by other fish. Catches of Loktak
Lake displaces the catch of native species Osteobrama
belangeri whereas in Dal Lake, it significantly destabilize
the native community of schizothoracids. But in Govind
sagar,, it forms a lucrative fishery despite of dominating
silver carp

e Gambusia affinis: To control burgeoning malaria as it feeds
on mosquito larvae. And also causing ecological imbalance
due to voracious feeding habit. Due to the prolific breeding
and voracious habit of this fish has been labelled as “Fish
Destroyer” (Myer, 1965).

e Oncorhynchys mykiss: Rainbow trout, major predators
of eggs and young ones of native species. However,
there is no organized study to assess the impact of this
kind of unplanned introductions of trouts in open water.
Whatsoever may be the impact of such introductions; the
recent mass mortality in rainbow trout in Himachal Pradesh
during 2002 possibly on account of severe problem
has indeed drawn attention of the scientists calling for
quarantining need and ecological concern (Swain et al.,
2017).

e Tilapia: In India, four species of tilapia such as Oreochromis
mossambicus, Oreochromis niloticus, Oreochromis
urolepis, Tilapia zilli. The first two species predominantly
available in the country. Oreochromis mossambicus
first introduced in pond ecosystem in 1952. There after
stocked in several reservoir of south India for production
enhancement. It is abundantly found in almost all
reservoirs of Tamilnadu, Andhra Pradesh, Kerala and
Punjab. It also caused havoc to native fish population due
to their prolific breeding habit and deterioration of the
natural water bodies.

 Pangasianodon hypophthalmus: It is a voracious carnivore
fish which is big threat to the native ichthyofauna. It has
very popular in Indian aquaculture especially in state of
west Bengal and Andhra Pradesh. It show first growth
rate and can be farmed intensively. But in polyculture with
carps, it has been shown harmful to local native species.
Intensive monoculture with this cat fish was associate
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with various disease like Haemorrhagic septicaemia and
bacillary disease.

e Litopenaeus vannamei: The increasing growth trend
consecutively from last 7 year for the aquaculture since
its introduction into the country, because of increased
productivity, relatively disease free nature, higher yields
in processing However, presently only SPF stocks are
allowed to be cultivated which is a good management
practice in India.

Source: (Aqua aquaria- 2017)

e Clarias gariepinus: African catfish grow fast, culture
management is easy and farmers prefer it to local species.
African catfish have been shown to possess attractive
culture characteristics, such as fast growth approximately
600 gram in six month of culture period (Singh and Lakra
2011). This species has found to possess highly carnivorous
feeding habit. There was a loss to the carps in the range
of 78.2-86.3% when C. gariepinus was cultured under
polyculture with carps due to their feeding habit. (Lakra
etal., 2008).

e Liposarcus multiradiatus: Sailfin Catfish or Black Sucker,
It was captured along with other native species in West
Bengal pond, Salt Lake City. This is an aquarium fish and
native to South America but able to proliferate in Indian
water very well. This may be a case of accidental release
but certainly a threat to native ichthyofauna since the fish
can easily avoid predation owing to its leathery body and
spiny outgrowth.

Fig 1. Some exotic species in Indian Water:
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Sutchi Cat fish
Table 1: Historical perspectives and status of deliberate or artificial introduction alien fish species in Indian aquaculture.

Sutchi Cat fish

Place where

SI. No Common name Species Source originally q Reason ?f
q introduction
introduced

1 Brown Trout Salmo trutta fario 1863- | England Japan Nilgiri (TN), For planting
1908 Harwan, Kerala reservoirs lakes
and streams
2 Loach Leven Trout | Salmo levensis 1863 | England Nilgiri (TN) -do-
3 Rainbow Trout Onchorhynchus 1909 | Srilanka, Germany | -do- -do-
mykiss
4 Steelhead Trout Salmo gairdneri 1867 | Europe England Nilgiri, Kashmir -do-
irideus 1940 | Srilanka Kerala
5 Steelhead Trout Salmo gairdnerishesta | 1941 | England Kerala -do-
6 Lake Trout Salvelinus fontinalis 1959 | Canada -do-I -do-
7 Splake Trout Salvelinus namaycush | 1968 | Japan Nilgiri -do-
8 Sock-eye Salmon Onchorhynchus nerka | 1968 | Canada -do- -do-
1970
9 Atlantic Salmon Salmo salar 1968 | North America Kashmir -do-
10 Golden Carp Carassisus carassius 1974 | England Nilgiri Experimental
culture
11 Tench Tinca 1870 | England -do- -do-
12 Gourami Osphronemus 1856 | Java Kolkata -do-
gourami
13 Silver Barb Puntius gonionotus 1972 | Indonesia West Bengal Aquaculture
14 Mozambique Oreochromis 1952 | Indoneisa West Bengal -do-
Tilapia mossambicus 1982 | Bangkok Tamilnadu
1985 | Srilanka Rajasthan
15 Common Carp Cyprinus carpio 1939 | Srilanka Cuttack Composite fish
(Scale carp) communis 1957 | Bangkok culture
16 Mirror Carp Cyprinus carpio 1939 | Srilanka Nilgiri Aquaculture at
specularis 1957 | Bangkok high altitude
17 Leather Carp Cyprinus carpio nudus | 1939 | Srilanka Cuttack Aquaculture
1957 | Bangkok
18 Grass Carp Ctenopharyngodon 1959 | Japan Hongkong -do-
idella Cuttack
19 Silver Carp Hypophthalmichthys | 1959 | Japan Cuttack -do-
molitrix Hongkong
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Table 2: Illlegal and unauthorised culture of alien fish species (reasons for introduction, year and source, and place of original

introduction) in India

Species

Reason

Year/ Source

Place

Present status

Remark

Oreochromis (Nile tilapia) | Aquaculture | Possibly 1987 | Tamil Nadu, | Natural population | Adverse impact
niloticus from Thailand | West Bengal, | exists inriversand | perceived
and Israel Rajasthan reservoirs
Tilapia zilli Red belly Aquatic weed | 1986 Thailand | Indira Gandhi | Present in Impact not
tilapia control in Canal, freshwater farms perceived,but
irrigation Rajasthan in addition to the introduction was
systems Indira Gandhi Canal | unnecessary
in Rajasthan
Aristichthys nobilis | Bighead Aquaculture | 1980 Possibly | West Bengal | Widely cultivated, | A banned species,
carp Bangladesh Present in natural | Significant
and Nepal waters adverse impact
perceived
Ictalurus Channel -do- 1990 Thanjavur, Limited occurrence | Unauthorized
punctatus catfish West Bengal trials were not
successful
Clarias gariepinus | African -do- Possibly 1994 | West Bengal | Widely cultured A banned species
catfish and some are in Aquaculture.
present in natural | Significant
waters adverse impact
perceived
Pangasianodon Sutchi Aquaculture | Possibly 1997 | West Bengal | Cultured in Coastal | Adverse
hypophthalmus catfish and aquarium states. And in ecological Impact
purpose natural waters perceived.
Government
considered its
regulated culture
Mylopharyngodon | Black carp | Aquaculture | Possibly 24 N West Bengal and Limited culture
piceus and mollusk | 2005 from Parganas of | spread throughout |andimpact not
control Bangladesh West Bengal | north India perceived
Litopaeneus White leg Aquaculture | 2001 Probably | Andhra Aquaculture mostly | Government
vannamai shrimp from Thailand | Pradesh, in Andhra Pradesh | culture under bio-
Tamil Nadu security
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Mechanism of introduction of new species:

Exotics species spread in many ways, introduction can
be artificial or accidental. After establishment in a new
environment, they have to fulfil major criteria like arrive,
survive and thrive. There are many mechanisms which help to
exotics in new environment. Generally these mechanisms fall
into two categories namely; Species based and ecosystem
based. Former one for mechanisms which focus on exotic
species and later one focus on invaded ecosystem (Raman
etal., 2013).

¢ Species based mechanism:

It focuses on competition among different fish species.
While all fishes are able to compete in some manner
in order to survive and persist. Invasive species have
specific traits or combinations of specific traits that
make them especially good competitors. In some cases,
it can be simple as ability to grow and reproduce rapidly
while in other cases, it can be better adaptability to local
environmental condition.

¢ Ecosystem based mechanism:

It is mainly focus on aquatic resource i.e., the amount of
resources available, and how much of those resources
are being used. In a stable ecosystem, all of the species
can enough to survive in their respective habitat. But in
case of spare ecosystem, this mechanism describes a
situation where the invaded ecosystem in question has
unfilled niches. Unfilled niches promptly filled by invaders
and which cause harm for rest of the species in aquatic
ecosystem due to lack of predator and competitor.

Impact of alien species in water bodies:

Ecological
impact

Impact on
biodiversity

Fig. 2

* Ecological impacts: Competition with natives, Predation
on natives Change in ecosystem process by upsetting
natural balance, Habitat alteration (Ujjania et al., 2015).

¢ Economical impact: Total economic returns declined for
capture fisheries. Damage and control cost of invasive
species - $138 billion annually in US. In aquaculture-
Vennamei Shrimp export estimated value - Rs. 13, 154
crore (2015-16) in India.

¢ Impact on biodiversity: Invasive species cause loss of
biodiversity including species extinctions, and changes in
hydrology and ecosystem function.

e Genetic impact: Introgression through hybridisation,
Extinction through hybridisation, Loss of trait, Genetic
bottle neck, Inbreeding depression.

¢ Transmission of disease:

Parasite Host Record
Tripartiella Common carp Das and Halder
copiosa (1987)

T. obtuse Grass carp Das and Halder
(1987)
Trichodina nigra | Tilapia Mukherjee and
Halder (1982)
Trichodina Silver carp Mishra and Das
reticulate (1995)
Neoergasilus Grass carp Das and Halder
japonicus (1988)

Challenges in introduction of exotic fish species:

Impact of invasions on the aquatic systems in India, has not
been perceived as a major issue however is likely to emerge
as a serious problem because, the severity of the invasions
onresources is not felt as of now. Globalization has prevalent
economic ideologies, which could serious impact on pristine
habitat and also harmful to fish species. We have failed to
realize the importance of habitat in the era of urbanization
and infrastructure development. Many alien species take
benefits from reduced competition and that follows habitat
degradation. Some adverse impact of alien aquatic species
through homogenization, hybrid superiority and also invasive
meltdown.

Homogenization :

It is a threat to indigenous species; it is commonly asserted
that exotic species promote the homogenization of biological
communities by influencing community composition
(Nentwig, 2007). Freshwater fish fauna that are highly
differentiated and isolated lose their uniqueness resulting in
the loss of local and regional distinctiveness.

Hybrid superiority :

Itis due to disturbances in gene regulatory mechanism, which
showed morphological variation i.e., improved or increased
function of any biological quality in a hybrid offspring, e.g.
Sucker mouth cat fish exhibiting Hybrid superiority through
successive invasion.

Invasive meltdown :

Exotic species are known for their adaptive traits and in
course of their evolution have developed strategies by
sharing habitat and resources mutually with local residential
species, which is referred as ‘Invasive meltdown’. Porphyrio
porphyrio a water bird sharing their habitat with invasive
species Eichhornia crassipes i.e. that usually nests in mass of
floating debris or amongst matted reeds slightly above water
level utilizes invasive water hyacinth foliage in the absence
of native fauna, it is also said to facilitate the proliferation of
the weed.

Due to such adverse impact of alien species on aquatic
ecosystem, it will ultimately hamper the native fish species
and extirpation of their habitat. Often because of invasive
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species have capable of tolerance of wide range of
temperature variation or any climatic condition. Removal
of certain invasive species needs fundamental knowledge
of population ecology which is lacking for many exotics.
Further control of parasitic infections in introduced culture
species is another challenge as it could be spread to native
forms (Dash et al, 2008). Measure based on biological and
chemical control on invasive, which is not appropriate for
all time because it could have harmful for other native
population. Therefore implementation of control strategies
and measures should be taken for combating the impact,
after due to consideration to safety aspect of environment
and population.

Risk Assessment:

Before, implementing strategic plan for reduction of
unauthorized introduction of alien species or impact of
alien species, we should follow the risk assessment test.
Risk assessment is one of the core element for protecting
fish diversity and food safety (Singh et al., 2013). Impact of
introduced species assessed through FIST (Fish Invasiveness
Screening Test). It is a science based screening test which
include screening of potential biological features such as
Growth, Culture level, History of establishment, Breeding
in wild, Competition for food with native Plasticity (Temp
and salinity tolerance), Disease and dispersal ability. The
cumulative value of each screening criteria analysed using
statistical software Statistix version 8.1 and ranking for each
criteria was determined based on the CV %. The frequency
distribution percentage value (FD %) of screened criteria for
each species was calculated. The risk level for the assessed
species was classified on the basis of the value calculated for
FD %.

Domestication/Culture
No regulation, Jiche breadth
Regulated culture, ispersal

Illegal introduction National distribution
/

Carrier of OIE listed /*

o

Abundance
High susceptibility for Invasion history

Broad climate adaptation Seed Production

Loss of Biodiversity Breeds with hormone.
\
Camivorous Natural breeding in wild

narow environmental /' Potentialto hybridize

\ _ N/
e b
Environmental versatility <. i -/
Plasticity to f:llmln'\‘\\ Piscivorous

Onmnivorous
Benthivorous

Plasticity to temperature
Planktivorous

Source: (Singh et al., 2013)

But lack of data is general constraint for risk assessment of
alien species introduction to new ecosystem. Therefore we
should followed various database like DIAS- Database of
Introduced Aquatic Species, GISD- Global Invasive Species
Database, Fish base, National Biological Information
Infrastructure of USA, which is useful as reference for further
assessment.

Management and control strategies:

To coordinate, monitor and management of introduction
of alien species, several central and state organisation bodies
are responsible such as ICAR, NBFGR, NFDB, Directorate
of fisheries whereas International agencies like NACA,

World fish centre and EIFAC are responsible for effective

management of planning at global level. However certain

aspects, generally accepted worldwide such as;

e Prevent the introduction through ballast water &hull
fouling by finding proper treatment technologies.

e Minimize transport &exchange of species.

e Undertakeresearch surveys to detect introduced species
early.

e Monitor introduced species and their impact on local
environment.

e Increase knowledge &awareness about introduced
species.

e (Control as early as possible,

¢ International collaboration of problem is essential.

Guideline and Certification:

e 1. Under 4th five year planning period, Govt. Of India
initiated new scheme AQCS- Animal Quarantine and
Certification Services is to prevent the ingress of
dangerous exotic diseases into the country through
imported livestock and livestock products. Main objective
of this scheme is - to prevent ingress of any exotic
live stock disease through importation and to provide
International Certification Service. In 1999, Under ministry
of agriculture, DAHDF developed strategic guideline for
dealing aquatic exotic and quarantine to NBFGR which
comprises mainly of pathogen to be considered, Disease
diagnosis, Disease zoning, Disease surveillance reporting,
Contingency planning, Import risk analysis .

e 2. The ministry of Agricultures authority to regulate the
importation and interstate movement of invasive animal
species, take measures to prevent the introduction and
dissemination of disease under livestock importation act-
1898 (amendment, 2001).

Conclusion:

Despite the growing concern for the impact of invasive
species, exotics are constantly released as we have not
completely halted activities promoting such introductions.
The introduction of exotic species result in competition
for limited food, space, ecological niche and may results in
genetic erosion, predation and pathogen entry. The biology
of invasive species and lack of site specific information on
its ecology are major bottlenecks in developing effective
tools for its management. In light of adverse impact of alien
species, strategic regulation and quarantine procedure has
been developed and aqua culturist has to follow them strictly
to control potential and plausible menaces.
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3 # 54-9-17, Plot No. 1 & 2, Block F XIX 100 Feet Road, Autonagar, Vijayawada - 520 007.
blOIIlEd Andhra Pradesh, INDIA e-mail : biomed.vja@gmail.com, customer care : 0866-2542555
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New
Most advanced

T['@@[ﬁ]m]@[]@ AQUACULTURE PRODUCTS
best @:@@ﬂﬁw

6 Wheel Paddle Aerator 4 Wheel Paddle Aerator

Root Blower Air Blower 2hp | Stocking Blower
Aerator

Pump with Motor Submersible Pump Monoblock Pump
Aerator

A

-

_ 3 h—'g":/ .___\3..-¥\_é-:;’:’_' ; =
HDPE P- me;‘ / - Sludge /Mud Pump

' ]

www.princegraphic.com 4919
. A ¥

Manufactured By celltlll’y Aqllacll“lll'e PI’(I[lIIBtS PVt. I.td.

8, Maninagar, Mavdi Plot, RAJKOT - 360 004. E-mail : info@centuryaquaculture.com

Visit us :www.centuryaquaculture.com Cell No. : 098242 99885, 090334 59993
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' Bon Ammonia and obnoxious Gasses

Shrimp / Fish performs all their body functions and growth
in water. Good quality water and proper D.O. levels
determines the success or failure. Good quality water,
optimum D.O. level is of prime importance for health and
growth of Shrimp / Fish.

Irregular water exchange, excess and leftout feed, dead
algae, fecal matter, increases the organic load at the pond
bottom. Accumulation of such waste absorbs available
oxygen, creating anaerobic condition which leads to
pollution of pond bottom. Polluted pond bottom and
unhealthy environmental conditions triggers the release of
toxic gasses like Ammonia, H,S, Methane, etc, The toxicity
of Ammonia, Hydrogen Sulphide, Methane attributed
mainly due to unionized form. As the concentration in water
increases, ammonia excretion by aquatic organism
diminishes and the level of ammonia in blood and in other
tissues increases. Ammonia increases oxygen
consumption by tissues, damage gills and reduces the
ability of blood to transport oxygen, and increases the DOSAGE : 1 Kg per Acre of

disease susceptibility. To eliminate / overcome the above cansult your Aqua Technician
problems ‘GASSEN PLUS' Yucca Schidigera, it contains PP Spesie Hangs B e
Steroidal*Saponin” which help to reduce ammonia and
other noxious gasses such as H,S, Methane, etc.,
Microbial enzyme “Urease’ Production inhibited by

PRESENTATION: 500 gms &1 kg

Nitrasomonas, rapidly converts ammonia into Nitrates,
Nitrites and finally non-toxic Nitrogen. Hydrogen Sulphide
converts into Sulphates, Sulphites and finally non-toxic
Sulphur, Methane into Non-toxic carbon. This conversion
reduces the obnoxious gasses in the pond bottom.
Reduction of this gasses improve the D.O. level in the
water and bottom.

. DOCTOR’S VET-PHARMA PVT. LTD

R O

¢G.M.P. Certified an 1SO 9001:2008 Company ANTIBIOTIC FREE,
Survey No. 263/1, 264/1, P.R. Palem (V), Kovur (M), SPSR Nellore Dist.- 524137. A.P. INDIA.
Tel. 08622 - 210902. Email: dvpl33@yahoo.com, www.doctorlifesciences.com STEROIDAL FREE;
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Versatile Growth promoter and Immuno
Booster in Gel Form

A UNIQUE COMBINATION OF FAT SOLUBLE VITAMINS,

WATER SOLUBLE VITAMINS, AMINO ACIDS , TOXIN BINDERS,
HEPATO PANCREATIC STIMULANTS, ANTI STRESSORS, USFA,
LDLP APF, AND MACRO & MICRO ELEMENTS IN GEL FORM

COMPOSITION : BENEFITS :
Vitamin-A ; 50001U Improves feed conversion and growth rate. Enhances
Vitamin-D3 ¢ 1000 1U resistance against diseases. Ensures uniform growth.
Vitamin-E i 15 mg. Neutralizes imbalances of Vitamins, Minerals, Amino
3::22”::23; : 1;2 s Acids and Proteins Detoxify toxic materials and improves

' 4 health. Improves absorption of the Calcium, Phosphorous

Vitamin-B6 - 0.62 mg. crigie
A ciBamide ‘ 30 mg. and reduce incidence of loose shell.

D-Panthenol - 1.26 mg.
Inositol - 10 mg

Folic Acid . 10mg. DOSAGE :
Biotin . 15 mcg. 50 ml per kg.
Vitamin-B12 - 6.25 mcg. of feed or consult
L-Lysine = 175 mg. your aqua technician
DL-Methionine = 150 mg. for specific usage
Vitamin-C - 200 mg. and dosage.
Toxin Binders . 200 mg.
Hepato Presentation: 5 Ltr. & 25 Ltr.
Pancreatic stimulants - 100 mg.

LDLP - 15mag.

USFA . 5 mg.

APF - 30 mg.

Calcium Gluconate - 20 mg.

Magnesium - 25.mg.

Manganese - 15 mg.

Cobalt = 15¢mg.

Zinc - 25'mg.

Selenium - 2.5 mcg.

Protein Hydrosylate - 1000 mg.

Betaine Hydrochloride - 1000 mg.

Antlblotft: Free Ster0|dal Pree

:Sﬁ\-qu .

B i) DOCTOR'S VET-PHARMA PV LTD

Survey No, 263/1, 264/1, P.R. Palem (V), Kovur (M), SPSR Nellore Dist.- 524137, A.P. INDIA,
Tel. 08622 - 210902. Email: dvpi33@yahoo.com, www.doctorlifesciences.com

=
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151 Standard
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NOW

S THE SQ f

——qgood care of # breathing—

Q uvaoculture

good care of breathlng

Sagar Aquaculture Pvt. Ltd.
Aerators & Aquaculture Equipments

:Reg. Office :
RAJKOT - 360 004. (Gujarat) INDIA

@ +9| - 281 - 2782029
8 sagaraquaculture

@ info@sagaraquaculture.com
@ www.sagaraquacutture.com

© + 9| 75748 52544
© + 91 75748 52560
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The Trusted C'ompny ,

ljSHAHENSHA KHAN Best Aquaculture Products Promotional @ &
Managing Director Awards 2018

™ Group Activities (]

ASHIR & WASHIEISH CO. Pvt. L'td. ISE Trading

}Shrlmp And Fish Raw. J L g Dealer of : Shrlmp Seed, Feed
urchése And Sale
‘of Prawn And Fish|Retailing:

| 4

BASHIRI&WASHIIEISHICOY RVt LLtd* ISEfTrading

L4

¢
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Nutriera,
focus on integrated services

Nutriera
compound premix

Hed woag™t JONG
o i e .

* Diet formulation e Quality control

* Feed processing e Marketing service

* Hatchery technology * Farming techniques
* Training & consulting * And more

For more information, please contact us:

Guangzhou Nutriera Biotechnology Co., Ltd.
Add: Unit 1209, Building 1, Zone 4, Helanbergh Creative Industry Park, # 329 Yusha

Tel: +86-20-61940418 Fax: +86-20-34833116 Email: nutriera@163.com We

Contact our technical support team in India: Mr. Micky Wu HP: 0965 2486 696 Email:
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for aquafeed enterprises

Nulriera

an Weast Road. Guanazhou, Guangdong, P. R. China

Vebsite: www . nutri-era.com

il: mickywuu@163.com
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@ Riddhi Siddhi Magnesia Works
AN ISO 9001 : 2015 CERTIFIED COMPANY

OUR PRODUCTS ARE AS BELOW::

* Magnesium Chloride Hexahydrate Flakes (Commercial Grade)
e Magnesium Chloride Hexahydrate Flakes (Commercial / LR / IP Grade)
« Magnesium Sulphate Heptahydrate (LR / IP Grade)

e Potassium Chloride (LR / IP Grade)

e Calcium Chloride (LR / IP Grade)

e« EDTA Di-Sodium

* Sodium Per carbonate

* 1,3 Dibromo 5-5 Dimethylhydantoin (DBDMH)

* 1,3 Dichloro 5-5 Dimethylhydantoin (DCDMH)

e Sodium Chloride (LR / IP / Commercial Grade)

¢ Sodium Meta bisulphite (Commercial Grade / Food Grade)

* Sodium Bi Sulphite (Commercial Grade)

e Sodium Sulphate (Commercial Grade)

e Sulphur Powder (Commercial Grade)

Registered Office :

Riddhi Siddhi Magnesia Works

Patdi House, Behind British Library, Ellis Bridge,

Ahmedabad - 380006, Gujarat, India

Ph.: +91 79 2644 7367, 2644 7377 | Email : rsmw_912@yahoo.in

WWW.ISMW.CO.in

+91 96877 73005
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W‘ agrovet
Godre] Auua Feeds

Premium quality feeds for Shrimp and Fish

Shrimp Feeds

* 1 INDICA |

=4 FEED FOR WHITE SHRIMP —
D » M Somjeed | ®

k FREMIUM SHAIMP FEED

Scientifically formulated and nutritionally balanced for
Indian farming conditions giving

Good Growth, Low FCR and High Survival Rate

For further details, please write to :
Godrej Agrovet Limited, “Godrej One", 3rd Floor, Pirojshanagar, Eastern Express Highway, Vikhroli (E), Mumbai - 400 079.
E-mail: afcustomercare@godrejagrovet.com = Website: http://www.godrejagrovet.com
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SHENG LONG
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Quality SHENG LONG,
We use LIFE LONG

Sheng Long, your professional and trusted aquaculture partner.
We provide the winning combination of high-quality aquafeeds and prawn larvae along
with technical assistance in all aspects for your success.

«=

el
g

SHENG LONG BIO-TECH (INDIA) PVT. LTD HACCP

Door no. 17 (old no. 107) block f,. 3rd street, Anna nagar east, 1SO 22000:2005
Chennai 600 102, Tamil Nadu, India.

Ta!ephc:ns: 044 4357 553: —_— Fax: 044 4358 2534 GLOBAL GAP
Emalil: info@shenglongindia.com Website: www.shenglongindia.com BAP
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