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CARRYING CAPACITY OF WATER BODIES
FOR SHRIMP FARMING

A key ‘element in sustainable
shrimp farming is to stay within the
“carrying capacity” - of the
environment. ‘“‘Carrying capacity is the
number of organisms, or number of
enterprises, or total production, which
can be supported by a defined area,
ecosystem or coastline or the minimum
level of production that a site might be
expected to sustain without any
environmental problems.” The carrying
capacity of a water body can be defined
in terms of nutrient loading that is the
level of nutrients, which can be
assimilated or dispersed by the water
body without exceeding the permissible

Felicitation to Dr. S. Ayyappan, DDG (Fy.),

levels. The Aquaculture Authority in
its report submitted to the Hon.
Supreme Court of India suggested that
the type of shrimp culture system and
the magnitude of intensification of
culture operations permitted should be
clearly defined for each coastal zone

based on its carrying capacity so as to
prevent nutrient loading of the
ecosystem.

An estimate of the carrying
capacity will be of immense use in
management of the shrimp farming
activities by the government agencies
dealing with land use planning and
environmental regulations. The
country witnessed a rapid development
of shrimp farming between 1990-1994.
Subsequently in 1995, viral diseases
caused by Monodon baculovirus
(MBV) and white spot syndrome virus

“(WSSV) affected the farmed shrimp

resulting in huge economic loss. As

ICAR, on his first visit to CIBA Chennai.
large volumes of water exchange are
effected daily by shrimp farms from
adjacent water bodies, accumulation
of waste by-products from the farms
will adversely affect the carrying
capacity of the system thus imposing
a limit on the number of culture ponds



that can be operated at a particular
period of time in a given place. This
self-limiting density or carrying
capacity must be quantified as a basic
management parameter. If the number
of shrimp ponds at a given location
exceeds beyond the carrying capacity
of the system, the viability of the
industry could be affected.

Shrimp culture management
requires an evaluation of water quality
in existing and proposed shrimp farm
sites in terms of carrying capacity. A
suitable mathematical model may be
derived to determine the concentration
of important physico-chemical
parameters that result from a given
level of waste loading. The interaction
between individual farms, by which
the effluent from one farm is drawn
into the intake point of another, may
require further detailed field studies.

While many studies on carrying
capacity of water bodies relating to
culture of oysters, molluscs, scallops
etc., are available, very limited work
with respect to shrmp culture has been
carried out in some countries viz.,
Thailand, Honduras, India and China.

The Central Institute of
Brackishwater Aquaculture undertook
a study on the environmental impact of
shrimp farms in Kandaleru creek,
Nellore district, Andhra Pradesh during
the' period +1993-1995. The
investigations revealed that the
deterioration of water quality was
primarily responsible for the shrimp
disease outbreaks in this area.

Visit of Dr. S. Ayyappan, DDG (Fy.), ICAR, to the hatchery complex at Muttukadu

Assessment of carrying capacity of the
water body (creek) for shrimp
farming :

1. Collection of primary and
secondary data on pre-
aquaculture geometry and
existing shrimp farm
configurations.

2. Establishment of environmental
quality by development of
standards for the particular
water body or creek. Definition
of environmental quality standards
(EQSs) in terms of nutrient
concentrations of environmental
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variables is essential to compare the
changes due to shrimp farming with
pre-culture levels e.g. ambient
Nitrogen and Phosphorus
concentrations on initiation of
culture should not exceed more than
5% of pre-culture ambient
concentrations.

Shri. M. Radhakrishnan, Hon’ble Minister for Fisheries, Govt. of Tamil Nadu, visiting the Institute Library

Quantification of the amount of
wastes generated from shrimp
farms around the creek or water
body. Many mass balance models
were developed to calculate the
nutrient load of a water body such
as simple quantitative models based
on the nutrient input (N or P) and
output levels from the culture
system or based on the farm
effluents data. A better model may
be developed by integrating
information from both sources.

Use of numeric models to predict
the impact of shrimp farming on
the water body or creek.

Carrying capacity of water body
generally depends upon the rate at
which the water body or creek /
estuary can dilute the effluents
discharged into it. The dilution rate
is more important in brackish and
marine environment. The flushing
time (F) can be estimated in relation
to the dilution rate (D) which is the
inverse of the flushing time (I/F) by
(a) tidal exchange method and (b)
salinity and creek water flow
method. The ability of the
receiving waters to dilute additional

nutrient and organic inputs,
determines the loading level that
can be imposed on the receiving
waters without danger of auto-
pollution. A greater density of
farms can be developed in areas
with higher flushing rates.



Prediction of impact in the creek
water can be made by estimation
of the carrying capacity from
environmental capacity and
volume of creek water dilution
rate.

Computer-based modeling
techniques can be applied to
estimate the carrying capacity.
These techniques are very
sensitive and the deriving
parameters may be site
dependent and also vary with
time. The carrying capacity
models developed using such
techniques will provide
information necessary for the
formulation of strategies and
regulations for management of
shrimp farming.

RESEARCH HIGHLIGHTS

Health status of shrimp in three
commercial hatcheries around
Chennai was monitored regularly.
Different species of bacteria were
isolated from samples. The majority
of the bacteria belonged to the
genera Vibrio. The other prominent
bacterial isolates were Bacillus,
Staphylococcus, Pseudomonas and
Aeromonas spp.

Broodstock of fishes viz., seabass,
grouper and mullets maintained in
captive conditions in the hatchery
at Muttukadu, oc¢asionally showed
symptoms like bulged eyes, corneal
opacity, spiral movement and

Site committee of NATP at CIBA Headquarters.

unilateral pigmentation which often
led to mortality. Pathological
investigations revealed the
presence of lesions in mullets
(Mugil cephalus). Fluid
accumulation in the visceral cavity
and the spleen compact with
numerous pinhead type raised pale
foci were observed in the affected
mullets. Based on etiology, the
disease is suspected to be viral
encephalopathy and retinopathy.

The ‘dietary requirement of

. cholesterol for juvenile mud crab,

Scylla  tranquebarica was
determined by incorporating
cholesterol levels ranging from 0 to
1.4% in six purified test diets. The
results indicated that inclusion of
0.5% cholesterol in diet resulted in
the highest weight gain and
moulting frequency.

VISITORS

Shri R.Manickam, Dean, Tamil
Nadu Veterinary and Animal
Sciences University, Chennai, 5
July 2002.

Shri Y.C.Thambi Samraj, Project
Co-ordinator, Rajiv Gandhi Centre
for Aquaculture (MPEDA),
Myiladuthurai, 9 July 2002.

Shri M.G.Chandrasekhar, Under
Secretary to Govt. of India, Ministry
of Agriculture, New Delhi, 11 July
2002.

Dr.M.V.Rao, Chairman, Scientific
Advisory Panel & Former Vice-

Chancellor A.N.G. Ranga
Agricultural University, Hyderabad;
Dr.V.Rajagopalan, Former Vice
Chancellor, Tamil Nadu
Agricultural University,
Coimbatore; Dr.M.R.Sethuraj, Retd
Advisor, ©  Rubber Board,
Thiruvananthapuram; Dr.K.V.Peter,

Vice Chancellor, Kerala
Agricultural University, Thrissur;
Dr.M.S.Chari, Advisor, Pest
Management, Secunderabad;
Dr.D.P.Singh, National
Coordinator, NATP;  Shri

S.K.C.Bose, Finance & Accounts
Officer, Central Research Institute
for Dryland = Agriculture,
Hyderabad; Dr.T.V.R.S.Sharma,
(Coastal Agro-Ecosystem) Director
(AED), National Research Centre
for Oil Palm, Pedavegi;
Dr.A.K.Raheja, Ex-National
Director, Project Implementation
Unit, NATP, Gurgaon and
Dr.C.L.Mehta, National Director,
NATP, New Delhi;
12-13 August 2002.
Dr.S.Ayyappan, Deputy Director
General (Fy.), ICAR, New Delhi, 24
August 2002.

Shri. M. Radhakrishnan, Hon’ble
Minister for Fisheries, Govt. of
Tamil Nadu, 27 August 2002.
Shri. Satyabrata Sahu, [.A.S.,
Director of Fisheries, Govt. of
Orissa, 27 August 2002.

ENGAGEMENTS

Dr.Mathew Abraham, Director,

attended the following Meetings /
Workshops / Seminars.

Fifth Scientific Workers
Conference of Tamil Nadu
Veterinary and Animal Sciences

University (TANVASU), at
Madhavaram, Chennai, 3 July
2002.

Twelfth Scientific Advisory
Committee of NATP projects under
Coastal Agro-ecosystem, at CIBA,
Chennai, 12-13 August 2002.

Chaired the meeting of
“Stakeholders in Brackishwater
Aquaculture”, at CIBA, Chennai,
27 September 2002.



wVwiii:wr S il

The scientific, technical and
administrative personnel attended the
following meetings / seminars /
workshops.

® Shri.K.Ponnusamy , Scientist,
participated in the Agri-Intex
Exhibition, 2002 organised by

Coimbatore District Small
Industries Association
(CODISSA), at Coimbatore, 1-6
August 2002.

® Dr.M.Kumaran, Scientist, attended
the “Expert Consultation Meeting
on Sustainable Shrimp Aquaculture
Development in India” organized
by Aquaculture Authority, at
Chennai, 6 August 2002.

® Dr P.Ravichandran,
Dr.T.C.Santiago and
Dr.A.R.Thirunavukkarasu,
Principal Scientists, participated in
the Farmers’ Meet, jointly
organized by ICAR Research
Complex, Goa and CIBA, at Goa,
6 August 2002.

® Dr.T.C.Santiago, Principal,
Scientist and Facilitator, NATP
(Coastal Agro-ecosystem) and
Dr.P.Ravichandran, Principal
Scientist, attended the 2%
Scientific Advisory Committee
Meeting of NATP (Coastal
Agro-ecosystem) at CIBA,
Chennai, 12-13 August 2002.

® Dr.P.Ravichandran, Principal
Scientist, attended the following
meetings organised by the
Aquaculture Authority at Chennai.
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“Expert Committee for Drafting
Guidelines on Good Management
Practices for Sustainable Shrimp
“Farming”, 19 August 2002.

“Expert  Consultation on
Development of Sustainable
Shrimp Farming in India”, 28-29
August 2002.

® Dr.S.M Pillai, Principal Scientist
and Dr.I.S.Azad, Senior Scientist,
participated in the National
Conference on Fourth Aquaculture
Expo 2002, organized by Aqua
International, Hyderabad, at
Nellore, 26 September 2002.

MEETINGS

® The Twelfth Scientific Advisory
Panel (SAP) meeting of NATP
(Coastal Agro-ecosystem) was
organized at CIBA, Chennai, 12 —
13 August 2002.

® A meeting of Stakeholders in
Brackishwater Aquaculture was
organized at CIBA, Chennai, 27
September 2002.

PARTICIPATION
AGRI-INTEX EXHIBITION

® CIBA participated in the Agri-Intex
Exhibition 2002 organised by
Coimbatore District Small
Industries Association
(CODISSA), at Coimbatore, 1-6
August 2002.

HINDI DAY

Hindi day was celebrated on 21
September 2002. Dr. Mathew Abraham,

IN

Director, chaired the celebrations and
Dr.B.P.Gupta, Principal Scientist and
Officer-in-Charge, Hindi Cell presented
the annual Hindi progress report.
Elocution and song competitions were
held on the occasion.

FARMERS’ MEET

® The Institute organized a Farmers’
Meet at Goa in collaboration with
ICAR Research Complex , Goa, on
6 August 2002. Dr.P.Ravichandran,
Dz dieCaiSan fia o6k éand
Dr.A.R.Thirunavukkarasu,
Principal Scientists participated in
this meet. 70 farmers and 12
officials attended the programme.

HUMAN RESOURCE
DEVELOPMENT

® Shri R.Kandamani, Assistant,
attended a training programme on
Financial Management Systems, at
Kerala Agricultural University,
Trissur, during 12-13 September
2002.

TRAINING

® A training programme on
Brackishwater Finfish Breeding
(Seabass) was organized at CIBA
during 18-27 July 2002. Three
trainees from private hatcheries
participated in the programme.

® A training programme on
“Brackishwater Finfish Breeding”
was again organized by CIBA
during 5-14 September 2002 for
five trainees from Pancham
Aquaculture Ltd., Mumbai.

STAFF NEWS
Ph.D. Award

Dr.S.V.Alavandi, Scientist (SG)
was awarded Ph.D. degree in
Microbiology for his thesis entitled
“Biochemical characterization,
enteropathogenicity and molecular
typing of Aeromonas species isolated
from cases of diarrhoea in children and
AIDS patients and environmental
sources”, by University of Madras,
Chennai, July 2002.

Obituary

Shri N.C.Mondal, S.S.Gr.lI,
Kakdwip Research Centre of CIBA,
26 September 2002.
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Shri. C. Ponnaiyyan, Hon’ble Minister for Finance, Govt. of Tamil Nadu visiting the

CIBA Stall at Agri-Index Exhibition at Coimbatore.
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Dr. S.V. Alavandi, Scientist (SG)
awarded Ph.D., in Microbiology
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