
Sustainable Practices in Aquaculture

Key concepts, methods, and guidelines for environmentally responsible fish and shellfish

production.

1. Why Sustainability Matters

Issue Impact on Aquaculture Sustainable Goal

Habitat loss
Coastal mangrove conversion,

wetland drainage
Preserve natural ecosystems

Water quality

degradation
Eutrophication, algal blooms, disease

Minimize nutrient & chemical

discharge

Genetic erosion
Escape of farmed stocks ? wild gene

pool dilution
Use native or sterile strains

Resource

inefficiency

High feed conversion ratios, over?

fishing for fishmeal

Optimize feed use, adopt alternative

protein sources

Carbon footprint
Energy?intensive operations,

transport

Reduce emissions, adopt

renewable energy

2. Core Principles of Sustainable Aquaculture

1. Environmental Stewardship – protect water, soil, and biodiversity.

2. Social Responsibility – support local communities, ensure fair labor practices.

3. Economic Viability – maintain profitability without compromising the first two pillars.

3. Site Selection & Design

Consideration Best Practice

Water quality
Choose sites with adequate flow, dissolved oxygen ??5?mg?L?¹,

temperature within species tolerance.

Carrying capacity
Conduct ecological carrying?capacity assessments; avoid over?

stocking.
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Consideration Best Practice

Proximity to sensitive

habitats

Maintain buffer zones (??100?m) from mangroves, coral reefs, or

protected areas.

Infrastructure
Use recirculating?aquaculture systems (RAS) or integrated

multitrophic aquaculture (IMTA) where feasible.

Risk assessment
Map flood, storm surge, and disease?outbreak risks; design

contingency plans.

4. Feed Management

Strategy Description Sustainability Benefit

Optimized feed

conversion ratio

(FCR)

Use precision feeding (e.g.,

demand?feeders, automated

dosing).

Less feed waste ? lower nutrient

discharge.

Alternative protein

sources

Insect meal, algae, single?cell

proteins, plant?based meals (e.g.,

soy, peas).

Reduces reliance on wild?caught

fishmeal, lowers pressure on marine

stocks.

Feed additives
Probiotics, enzymes, organic acids

to improve digestibility.

Enhances growth, reduces fecal

output.

Closed?loop feeding
Capture uneaten feed with filters or

sediment traps.

Prevents excess nutrients entering

the environment.

5. Water Quality & Waste Management

1. Monitoring – real?time sensors for dissolved oxygen, pH, temperature, ammonia, nitrite,

and turbidity.

2. Biological filtration – nitrifying bacteria beds, biofilters, or constructed wetlands to convert

ammonia ? nitrate ? nitrogen gas.

3. Physical filtration – mechanical screens, sedimentation tanks, and UV sterilizers to remove

particulates and pathogens.

4. Recirculation – RAS can recycle >?90?% of water, dramatically cutting discharge.

5. Integrated Multitrophic Aquaculture (IMTA) – co?culture of fed species (e.g., salmon)

with extractive species (e.g., mussels, seaweeds) that absorb dissolved nutrients.
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6. Disease Prevention & Biosecurity

Measure Implementation

Health

monitoring

Routine visual checks, regular sampling for pathogens, use of PCR/ELISA

diagnostics.

**Vacc
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