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AQUACULTURE IN SADC REGION
• Southern African Development Community (SADC) - 15

Member States: Angola, Botswana, Democratic Republic of
Congo, Lesotho, Malawi, Madagascar, Mauritius, Mozambique,
Namibia, Seychelles, South Africa, Swaziland, United Republic
of Tanzania, Zambia and Zimbabwe

• Marine and inland capture fisheries and aquaculture –
benefits: nutrition and food security, livelihoods, employment,
exports and foreign currency and conservation and biodiversity
values

• Commercial aquaculture undertakings, at various scales -
operational in Lesotho, Madagascar, Malawi, Mauritius,
Mozambique, Namibia, South Africa, Tanzania, Zambia and
Zimbabwe

• Principle species farmed on a commercial scale: tilapia,
rainbow trout, abalone, prawns, mussels, oysters, and
ornamental fish species







IMPORTANT BACTERIAL DISEASES IN AQUACULTURE



TREATING BACTERIAL INFECTIONS

• Cultured fish swim in the equivalent of a bacterial suspension - have adequate natural defence 
mechanisms against bacterial infections

• succumb to bacterial infections when stressed

• Identification and removal of the stressor is far more beneficial than antibiotics

• Antibiotics are provided:

• In feed –but sick animals stop feeding

• In water –feasible in fish tanks, but on large farms the flow rate washes antibiotic away

• Bath – but catching the fish and immersing it in a bath of diluted antibiotic is stressful

• Valuable specimens may be injected



COMMONLY USED ANTIMICROBIALS

• Erythromycin (macrolide) – shrimp
hatcheries in Asia

• Florfenicol (Phenicols)

• Rifampicin - shrimp hatcheries in Southeast
Asia

• Sulphonamides – Romet-30, Tribrissen,
cotrimoxazole

• Tetracyclines – most widely used broad-
spectrum antibiotic in aquaculture –
treatment and prevention



SA AQUACULTURE ANTIMICROBIAL USE

• Some antibiotics that are available to public – sold over the counter – purchased and
administered by farmers predominantly (Act 36)

• Others available via prescription from a veterinarian (Act 101)

• Abalone aquaculture – minimal antibiotic use – fed on kelp with innate antimicrobial
compounds

• Trout farms – strict quarantine measures for imported trout eggs and farmer cooperation

• Ornamentals – imported from Far East predominantly – carry resistant bacteria and
arrive stressed and susceptible to infection
• Small amounts of antibiotics used



WHY ANTIMICROBIAL USE IN AQUACULTURE???
• Improved on-farm biosecurity (disinfectants, heavy metal compounds, vaccines)

• Treatment of chronic diseases resulting in reduced growth, low food conversion rates and poor
survival which lead to reduced production

• Treatment of epizootic diseases causing mass mortalities

• Cultured fish often stressed – develop depressed immune systems and compromised non-specific
barriers which enhance susceptibility to disease – only resolved by antimicrobial use

• Restricts geographical spread of emerging and re-emerging transboundary aquatic pathogens

• Aquaculture technologies (e.g., recirculating), high stocking densities, elevated growing
temperatures, disinfectant and antimicrobial usage – affect interactions between fish host, its
commensals and pathogens – diseases require rapid treatment with antimicrobials



ANTIMICROBIAL RESISTANCE IN AQUACULTURE

• AMR – global studies in aquaculture from early 1990s
• Diversity of fish pathogens, fish commensal bacteria, food-associated pathogens –

reported and assessed for antimicrobial susceptibility

• Aeromonas and Vibrio among the most studied

• Diverse resistance profiles and carry plasmids, transposons, integrons, 
resistance gene cassettes
• Potential for spread – horizontal gene transfer

• Presence of resistant bacteria and resistance genes - does not imply misuse of 
AMR in aquaculture since AR genes predate introduction of antibiotics
• Source of the resistance genes????



• Access to antimicrobials – overuse and misuse – only for use in confirmed bacterial
infections based on diagnoss
• Self-medication
• Sub-standard medication

• Use of unapproved drugs in feed without compliance to good veterinary or food hygiene
practices

• Use of antibiotics as growth promoters

• Release of antimicrobials into aquatic environment through leaching from unconsumed
feeds, release of effluent water from aquaculture facilities and presence of residues in
faecal material
• Accumulation in sediment, effects on natural biota and development of AR in aquatic bacteria
• Fate?
• Persistence?

• Residues in fish – food safety













Alternatives to Antimicrobials???

• Prudent antimicrobial use

• Biosecurity on farms

• Increased farm hygiene – feed and pond water management

• Increased hygiene during food processing

• Residue monitoring

• Immunostimulants

• Antimicrobial peptides





• Bacteriophages – phage therapy

• Probiotics –
• Bacillus

• lactic acid bacteria

• Streptomyces



Plant extracts - medicinal plants



• Quorum sensing inhibition – bacteria, plant extracts
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