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Sources of fish production
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Figure source: Fiorella, KJ, Okronipa, H, Baker, K, Heilpern, S. 2021. Contemporary aquaculture:
implications for human nutrition. Current Opinion in Biotechnology. 70.
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US Aquaculture: Catfish production, Mississippi
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Kenyan aquaculture

Cage culture
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Kenyan aquaculture
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Nutrient availability from aquatic foods

Quantity of Aquatic Foods
* Productivity increases
= Geographic distribution
= Continued research and
development

Nutrients Produced
= Aquatic species diversity Aquacu"ure
= Varied nutrient composition of » Potential for
aquatic foods Nutrition

* Feed reliance, feed quality

Aquatic Food Access

» Gender
Globalization of aquatic food trade
Affordability, prices
Environmental sustainability

Fiorella, KJ, Okronipa, H, Baker, K, Heilpern, S. 2021. Contemporary aquaculture: implications for human
nutrition. Current Opinion in Biotechnology. 70.



Environmental impacts shape nutrient access
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Access to small, nutrient-rich fish

Quantity of Aquatic Foods
* Productivity increases
= Geographic distribution
= Continued research and
development

Nutrients Produced
» Aquatic species diversity
» Varied nutrient composition of
aquatic foods
Feed reliance, feed quality

Aquatic Food Access
Gender
» Globalization of aquatic food trade
= Affordability, prices
= Environmental sustainability
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Low value fish are a
vital food source
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Aquaculture feed innovation
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Omega-3 GM Camelina hits new
commercialisation milestone

Yield10 Bioscience has signed a deal that will give it the
exclusive licence to sell Omega-3 oils from the genetically

GM camelina has proved reliable when grown in different conditions on the UK, Canada and the US.

modified Camelina sativa that has been developed by GM camelina offers ‘stable and robust’
REtiERiEtad Resasiah: alternative omega-3 source

Field trials of a plant genetically modified to produce omega-3 normally sourced from fish oil have
shown that it can be successfully grown in the UK, Canada and the United States.



Aquaculture feed innovation

ATLANTIC SALMON | BIOTECHNOLOGY | FEED INGREDIENTS +9 more
19 October 2023, at 10:07am

Omega-3 GM Camelina hits new
commercialisation milestone

Yield10 Bioscience has signed a deal that will give it the

exclusive licence to sell Omega-3 oils from the genetically

GM camelina has proved reliable when grown in different conditions on the UK, Canada and the US.

modified Camelina sativa that has been developed by GM camelina offers ‘stable and robust’
alternative omega-3 source

Field trials of a plant genetically modified to produce omega-3 normally sourced from fish oil have
shown that it can be successfully grown in the UK, Canada and the United States.

Rothamsted Research.

Black soldier fly larvae
co-benefits—
Improved sanitation
Diverted nutrients
Reduced methane

emissions

‘organics

Aquaculture constraint BX. SANERGY




Access to small, nutrient-rich fish
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Species diversity filters through the food system

Ecosystem Catch \ ),,,,..,,,J
biodiversity biodiversity =] I n i b |:(
S 1b Consumption biodiversity
S ¢ .

= _=, |\
S 4 M"k

Sale biodiversity

S
S
<

Fiorella, KJ, Bageant, ER, Thilsted, SH, Heilpern, S. Commercially traded fish portfolios mask household utilization of biodiversity
in wild food systems. In review.



Substitution of
wild fisheries

W) Check for updates

Substitution of inland fisheries with aquaculture
and chicken undermines human nutrition in the
Peruvian Amazon
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Research priorities

Integrate environmental sustainability and health outcomes

» Strategies to prioritize nutritional output of whole food system

* Fish health and antimicrobial resistance management

* Environmental impact of production systems

* Risk-benefit trade-offs; pollutants and contamination — e.g., heavy metals, algal toxins

International examples where aquaculture systems are developing fast

.%, cage culture systems rapidly expanding in Lake Victoria (East Africa) largely prohibited in the US Great
akes

L
Circularity

* Circular use of nutrients from aquaculture systems — RAS systems, integration with other production
systems

* Feed innovation

Species selection, for cultivation and feed
* Wide differences in nutritional composition of fish species

Access to aquatic foods, participation in aquatic food value chains
* Aquatic food access for vulnerable groups
* Cultural importance of aquatic foods a leverage point
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