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Growth phases of aquaculture

Phase III
1990s

Aquaculture development as a science: 
Recognized as significant potential contributor to 

animal protein supplies

Phase II
~75-80s

Phase I
Post 75

Phase IV
Mid 1990s-

2000s

Phase V
2010 & beyond

Aquaculture grows unabated; environmental 
degradation; makes its mark as significant 

contributor to global food fish supplies

Environmental concerns; all growth need to 
ensure sustainability: linked to biodiversity -

establish CBD

Emergence of food safety issues; banning of use 
of antibiotics/ growth hormones etc.; HACCP; 

eco-labeling; certifications

Culture practices need to ensure minimal impacts 
on biodiversity???

Aquaculture 
responds; adoption 

of BMPs/ GAPs

Blue revolution:
Aqua-plosion???



Aquaculture: Going through a number of phases

• These phases dictated by:
– Public controversies and perceptions on aquaculture; 

• use of fish meal
• mangrove destruction
• alien species

– General degradation of the habitats
– Changes in consumer demands
– Food health requirements 
– Globalization
– Needs of sustainability and environmental integrity

• Impacts on biodiversity
– Alien species – often mooted as a major cause for loss of 

biodiversity
» Alien being often extended to be invasive

– Evidence?? 



The biggest challenge: sustaining the growth

• Can the growth be 
sustained?
– Already indications that 

the rate of growth is 
declining

– Only S.America & Africa
– The rate of growth is 

increasing 
• For Asia sustaining the 

current production is a 
major concern
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Sustaining the current production in Asia

• Production to be sustained through
– Maintaining environmental integrity
– Minimal impact on biodiversity
– Efficiently and effectively competing/sharing 

of primary resources
• Land
• Water
• Biological inputs
• Human resources



Sustaining the current production in Asia

• Avenues available:
– Improved husbandry techniques

• Use of less water
• Use of less land

– Genetic improvements in cultured species
• Full genetic potential utilized only for few cultured 

aquatic species (e.g. salmonids, tilapias, some carp 
species etc.)

• Bear in mind that >250 aquatic species are cultured

– Less use of feeds based on animal proteins
• Situation getting further exacerbated with 

– Use of cereals for mass production of biofuels
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Sustaining the current production in Asia

• Production cost have to keep a breast with 
swindling (/) prices
– Best example provided for by the salmon 

farming sector



Farmed Atlantic Salmon – Real Production Costs and Selling 

Prices (Sources: MLC International Ltd)
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Sustaining the current production in Asia
New species?

Abalone, Haliotis spp. Babylon, Babylonia areolata

Sea squirt/ sea pineapple



Sustaining the current production in Asia
Freshwaters limited: What is the way forward?

• Effective utilization of small water bodies 
for aquaculture
– culture-based fisheries

• A form of aquaculture
• Communal, rural activity
• Low inputs
• Non-consumptive of primary resources
• Generates synergies in the community (rural)

Vietnam
Lao PDR

Myanmar



Culture-based fisheries

• 66,710,052 ha of non-perennial water bodies in Asia 
(FAO, 2004)

• 5% developed 
– 743 kg ha-1 cycle -1, as in the case
– of Chinese practices 
– fish supplies in the rural areas in the Asian region 

will increase by   2.5 million t cycle -1
(approximately  8 to 9 months in the year)

• There is an increasing need to, at least gradually, 
utilize more and more suitable indigenous fish 
species in CBF in the region (world)
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Sustaining the current production in Asia
Mariculture developments

• Small scale; clustered
• New species (also for fw)
• New/ improved 

technologies

“Green house” P. vannamei culture: 
Guandong P., PR China: 3 cycles/ year



Mariculture developments:
the negative aspects

• High dependence on trash fish
– Limited resource
– Not efficient conversion (>6:1)
– Environmental problems



Challenges facing Asian aquaculture:
Markets & consumer aspirations

• Recurrent bans and tariff 
introductions on cultured 
commodities
– Not always related to the quality 

of the product
– Not always driven by consumer/ 

market needs
– Could be a means of 

“safeguarding” own producers
• What is the way forward?



Good example: Vietnam catfish sector

• US bans were counteracted 
by timely interventions of 
the Vn Government
– Not able to go to the WTO
– But developed other markets

• Innovative 
– Still exports >85% of produce
– In 2006 nearly 0.8 million 

tonnes of catfish produce



The way forward?
• Introduction of certification/ standards

– Ensures quality
– Contributes to directly and indirectly 

• environmental integrity
• Conservation of biodiversity
• Efficient use of primary resources

• Problems encountered
– Certification procedures not uniform
– Has become a “commercial” enterprise
– Many agencies claiming to be “certifiers”
– Overly market driven?
– Producers least important “player” in the game



CONSUMER

Certification of aquaculture produce: overly 
market driven?
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Certification: the way forward

• Consensus on certification 
procedures
– Preferably & best done through

• international body (ies)
• Governments

» Steps being taken in this regard

• Standards be developed through 
the widest participation/ 
consultation of all stakeholders

• Encourage adoption of Better 
Management Practices (BMPs)

Bangkok: May 2007

Brazil-August 2007



What are BMPs?

• Essentially includes improvements in 
culture practices
– Pond/ facility sittings
– Conservative/ improved management of water 

resources
– Prudent use of physical & biological resources

• Takes in to consideration consumer needs
– Use of banned chemicals
– Minimal use of antibiotics

• Takes into consideration public perceptions
– Minimal destruction of aquatic habitats
– Minimal negative impacts on biodiversity



Summary of BMP Impacts

• Reduced disease incidence
• Reduced chemical & antibiotic use
• Increased opportunity for market access
• Improved profits
• Access to bank credit
• Reduced risk to small-scale farmers
• Increased communication and

harmony among farmers
• Reduced pollution
• Increasing awareness on environment

•• Disease
• Food safety
• Market access
• Financial

• Social

• Environment

Positive impactsRisks

Adoption of BMPs offer all what insurers wish to have:



Certification/ standards: the dilemma facing 
Asian aquaculture

• Asian aquaculture predominantly small 
scale
– Difficulties in dissemination of BMPs
– Difficulties (initial) in adoption of BMPs by 

small scale farmers 
• However, experiences with shrimp 

farmers in India most encouraging
• The message is being spread to other 

commodities
• Small scale farmers are more adaptable 

contrary to the popular (outside) belief 
– It is their livelihood
– They are the keenest to keep going



Conclusions
• Aquaculture is likely to be the main avenue for sea 

food supplies
• The sector is keeping pace with demands from 

globalization
• The nature of the operations of the sector in Asia 

will remain grossly unchanged
• The sector will increasingly comply to:

– Social justice/ responsibility and equity
– Develop means of reducing dependence on use of 

physical and biological resources
– Will pay heed to maintaining environmental integrity
– Will pay heed to minimizing impacts on biodiversity
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