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TL/T paper attempts to identify priorities in some of
the sustainable shrimp aquaculture problem areas
that could be effectively tackled by joint research
between two or more countries. It is based on three
sources of information, namely, two recent studies
(FAO/NACA 1995; ADB/NACA 1995) and prelim-
inary information from a regional survey of aquac-
ulture research priorities and capacities, with the
collaboration of the Food and Agriculture Organiza-
tion of the United Nations (FAO). The countries/ter-
ritories considered are Bangladesh, Cambodia,
China, India, Indonesia, Malaysia, Myanmar, Paki-
stan, the Philippines, Taiwan, Thailand and Viet-
nam.

Overview: What Makes Shrimp Culture 
Unsustainable?

That the shrimp industry (and for that matter, aquac-
ulture) should be sustainable is the fundamentally
expressed objective of every country represented in
this workshop. From this common point everyone
thereafter proceeds to define the issues with varying
degrees of divergence but also with some common
areas of agreement. Notable among the agreements
on basic issues are that:
• the shrimp culture industry can pollute itself out of

sustainability;
• its sustainability is threatened by normal impacts

from other activities; and

• it has both positive and negative impacts on society
and the environment. If the negative impacts are
not mitigated, they will ultimately impair its sus-
tainability (Phillips 1995).
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Framework for Identifying Priorities for 
Collaborative Research

Farm-based approach
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Regional approach
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Common Concerns

Every country reported that better farm management
techniques were a high priority, but it might help to
focus on the components of this issue rather than
treat it as a single research concern. The major con-
cerns reported for each country/territory are listed in
the Appendix. The most commonly expressed prior-
ity problems were as follows.
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Water and sediment management
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Mangroves
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Site suitability
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Pollution from outside, including red tides

9!.-!5[!G*'D,(F!+3)*'N!/*B)'N!P'('F$)'N!%3,!U3)()CE
C)*,$!'*B!@3')('*BJK

Low-pollution feed and feed quality
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Other concerns
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Sharing Research Responsibilities

The following exercise is only illustrative. It
attempts to show how the competencies of the par-
ticipating governments could be brought together to
work on common problems for cost-effective col-
laborative research.

By research area

• Viral disease studies—Thailand, Australia
• Broodstock development (genetics)—Thailand,

Malaysia, the Philippines, Australia
• Healthy seed and hatcheries—Philippines, Thai-

land, Malaysia, Australia
• Problem soils amelioration—Australia, Sri Lanka,

India, Indonesia
• Integrated and rotational culture systems—China,

Vietnam, Bangladesh, India, Indonesia, the Philip-
pines

• Feed and nutrition—Thailand, Australia
• Low water-use systems—Thailand, Malaysia, Aus-

tralia
• Bio-enhancers/probiotics—Thailand, Malaysia,

Australia, Philippines, China
• Integration of aquaculture and mangroves—Viet-

nam, Bangladesh, Indonesia, Thailand, Malaysia

By research tool

• Biotechnology for disease studies—Thailand, Aus-
tralia

• Biotechnology for studies on bio-enhancers/probi-
otics—Malaysia, India, China, the Philippines,
Thailand, Australia

• Geographical information systems—Thailand,
Australia, India, Malaysia (Sabah)

Researchable Issues and Research Needs

The following research issues were summarised
from the recommendations made in recent country
survey reports (FAO/NACA 1995; ADB/NACA
1995).

On-farm management issues

• Assistance with diseases of unknown origin
• Prevention of diseases
• Pond bottom soil and water analysis
• Effluent management
• Use of probiotics
• Feed from locally available material, cheaper pel-

leted feed
• Feeding regime
• Environmentally sensitive intensification
• Stocking densities that give maximum profitability
• Economies of scale—size of production area (pond

and farm)
• Water circulation systems
• Quantity and quality of seed

Environmental issues

• Design of farming estates—separate intake and
discharge canals

• Carrying capacity of watershed areas
• Problem soil management and amelioration
• Site selection
• Reservoir and sedimentation ponds
• Larger sized farms tend to be more involved in

social conflicts
• Water quality and sediment management
• Less flushing, less water exchange
• Biological treatment, reduction in use of chemicals

and drugs
• Buffer-zone areas
• Assessment of land use
• Zoning: identification and assessment of suitable

shrimp zones

Policy issues

• Monitoring of external threats to aquaculture
• Insurance system to cover environmental changes
• Effluent discharge standards, optimum practical

limits of effluent
• Mangrove management guidelines
• Integrated approaches to use of inland and coastal

resources



595

References

ADB/NACA (Asian Development Bank/Network of Aquac-
ulture Centres in Asia–Pacific) 1995. Draft report of the
regional study and workshop on aquaculture sustainabil-
ity and the environment., Beijing, China, October 1995.
Bangkok, Thailand, NACA, 520p.

FAO/NACA (Food and Agriculture Organization of the
United Nations/Network of Aquaculture Centres in
Asia–Pacific) 1995. Regional study and workshop on the
environmental assessment and management of aquacul-
ture development (TCP/RAS/2253). NACA Environment
and Aquaculture Development Series No. 1. Bangkok,
Thailand, NACA, 492p.

Phillips, M.J. 1995. Environmental aspects: regional review.
In: Regional study and workshop on the environmental
assessment and management of aquaculture development
(TCP/RAS/2253). NACA Environment and Aquaculture
Development Series No. 1. Bangkok, Thailand, NACA,
423–429.



59[

India

• Use of bio-fertilisers and bio-filters
• Improved feed and seed quality, bio-genetic capac-

ity
• Definition of optimum levels of physico-chemical

parameters, including optimisation of feeding rates

Malaysia

• On-farm water management
• Reduction in water exchange requirements
• Improvement of performance in acid sulphate soils
• Disease diagnosis and monitoring
• Water quality monitoring systems
• Biological filters/integrated systems

Philippines

• Broodstock development in ponds
• Water quality monitoring systems
• Integrated management system using biological fil-

ter organisms
• Reduction of pond water exchange
• Disease diagnosis, control and treatment
• Water pollution control
• Genetic improvement

Sri Lanka

• Effluent treatment
• Disease diagnosis, prevention and control
• Amelioration of acid sulphate soils and potential

acid sulphate conditions
• On-farm water quality management and improve-

ment in quality of water supply
• Management of pond sediment
• Social research to minimise conflicts

Taiwan

• Disease prevention
• Virus identification technology 
• Relationship between nutrition and water quality 
• Captive maturation technology to improve brood-

stock quality and fecundity
• Genetic improvement of captive matured stock
• Development of specific pathogen-free broodstock
• Improve productivity and feed for shrimp polycul-

ture systems
• Optimum teaseed cake application for effective

predator control
• Automatic monitoring and feeding systems

Thailand

• Feed, feed quality, feeding
• Use of chemicals and antibiotics
• Integrated coastal farming
• Shrimp broodstock development
• Environmental impacts of drugs and chemicals
• Impacts of effluent on ecosystems
• Environmental impacts of seawater irrigation sys-

tems
• Development of low water-use systems

Vietnam

• Disease prevention and cure
• Integrated shrimp/mangrove systems
• Survey of coastal ecological systems and effects of

environmental change
• Conservation and rehabilitation of reservoirs, man-

groves and brackish waters
• Improved extensive and semi-intensive systems

Appendix
Research Needs by Country/Territory


