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Capable of being continued with '
minimal long-term effect
on the environment

Production security, predictability & profitability
® Environmental performance

* Healthy animals

Safe, diverse and healthy products
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= Improve existing systems
= Develop ‘integrated aquaculture’
= [urning waste Iinto ‘asset’

.

Increase profitability AND sustainability




Recirculating aquaculture systems (RAS)

® On-growing food fish




Commercial aguaculture in_The Net

African catfish
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Recirculating aquaculture systems (RAS)

m On-growing food fish

m Aquariology (corals, sponges, ...)




__....Coral reef science

Fundamental

Coral reef

» & managem
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Underst‘and‘i‘ng coraIA growth

Coral microbiology
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Recirculating aquaculture systems (RAS)
m On-growing food fish
m Non-food fish and invertebrates

m Integrated Multitrophic Systems




WORM FEED  BIODEPOSITS

Integrated
farm concept
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RAS (Rec. Aguac. Systems) Ponds & flow-through

0.1 - 0.2% global 70 % + 5 % global

production

production
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Nutrient, water & energy budgets
Reactor performance

-00d/feed web ecology

= Water quality maintenance
Microbial ecology




~ Qur assets

Indoor and outdoor
Controlled and exposed
Recirculation and flow-through
Micro - meso and macro

Fresh & salt, cold & warm water
Flexibility

Optimal monitoring
Bio-secure & Hygienic
Camera observation
Remote control systems
On-farm monitoring
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Integrate expertise &  Integrated systems
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System =>» water re-use
=> sludge collecton = N,
=> P fertilizer
= wetland = wildlife
Intensification = concentrate waste = treatment SJ4
= integration TT
> water quality TT = better welfare
= biosecurity TT = less disease




Our reference base: robust systems

When a system is disturbed, we can measure:
System ‘resistance’? =
System ‘resilience’? = recovery

Perturbation

Maximum recovery
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Comparable between
systems

/

\
Quantitatively

WAGENINGEN UNIVERSITY

H WAGENINMGE NINEHE

WAGENINGE N[N




Our reference base: robust systems (2)

Disturbances = Stressors; some examples:

* Physical-chemical stressors:
* Temperature
e Salinity
* Light.... Point €=» chronic or continuous
* |nput stressors:
* Feed composition
* Feed load

Disturbances

Read out parameters:

* Fish (survival, growth, gut-microbiota, blood parameters)

* Quality of wastes

* Benefit, cost reduction

*  Water quality parameters (TAN, NO,, PO,3*, O,, CO,, DOM, POM, ...)
* Concentrations of bio-active compounds (product safety and quality)
* Microbiota composition and change
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* Optimize RAS performance, culturing all types of (new)
species.

* Evaluate different types and combinations of treatment
units in integrated systems and IMTAs .

* Monitor fate of disinfectants, drugs and pre- and
probiotics.

e Evaluate effects of new feed formulations on system
stoichiometry, water quality and waste production in RAS.

* Analyse matter and energy flows in systems.

* Interaction between microbial community in culture tank,
fish gut and filters/sump.
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Topics for partnership (examples)

= System tailored non-waste feeds

= Improve nutrient and water efficiency

= Microbial robust systems =» healthy fish

= IMTA, IAA, PAS = nutrient trading credit system
m [SS collection systems and valorization

= Sustainability indicators
e Energy
e Nutrient efficiency
e Fish health and welfare
e Water re-use




Services

= Improve existing systems

= Partner in developing ‘integrated aquaculture’
= [urning waste into ‘asset

= Life Cycle Analysis (LCA)

.

Increase profitability AND sustainability




Your partner for ‘sustainable systems’

| like
aquaculture

Thank you

Maatiat
Duurzame Aquacultuur
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