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How to feed the world? 
Population growth (and wealth) demands more proteins, which are likely not (all) coming from land based production (agriculture).
70% of earth consists of water, but 17% of our food comes from water. 
We need to explore the potential of the sea to a much greater extend.
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Aquaculture vs fisheries
Why we need aquaculture and not Fisheries. FAO predicts strong increase in aquaculture because many fish stocks are overexploited. We’ve reached our limits for fisheries of most (commercial) fish stocks


GLOBAL SEAFOOD CONSUMPTION
NOW VS FUTURE

(Million tons)

FARM RAISED
WILD CAUGHT

Sources: FAOSTAT (2014) // Fish to 2030 (2013) #Fish2030
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...and the prediction is that seafood products from aquaculture will become more and more important in consumer diets.


The Sea as Farm: Food (f)or Thought?

‘Wagening by Sea lectures
17 May 2017

Dr. Henrice M. Jansen Prof. Johan Verreth
Wageningen Marine Research Aquaculture and Fisheries
Institute of Marine Research (Norway) Wageningen University
European Aquaculture Society (board)
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But how to produce all these seafood products?
Many people talk about the potential of offshore aquaculture, but why is it not happening yet?
That is the theme of this lunch lecture


The challenge!

\ \ :
Worldwide demand for seafood'
e N 2022: 161 million ton ©ecp-FAo Agritulture” butlook 2014)
° In 20\30 —160 million ton (Worldbank Rish to 2030 report)

\

°* ‘In 2030:~— 235 million ton (Subasinghe 2014)
L \ b

-

In 2030, we-must produce between —30 and

—100 million MT-above current level of 136 million MT
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Why offshore

Can we achieve this? In a sustainable way?
This requires different production from current practice
Intensification


Blue revolution: offshore production needed
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The question is how and where to produce this
Significant change in production needed. Intensification and new areas
We need to move offshore as the coastal areas are densely populated, and have special nature values.

http://www.nature.com/scientificamerican/journal/v304/n2/box/scientificamerican0211-54_BX2.html


What do/should we farm?

World Europe

Fish - Freshwater 459 16%
Fish 7% 62% — High price
)
£ Shellfish 16%0 21% hut
- u
‘2“ Crustaceans 4% <1%
Seaweeds 28%0 <1% Challenges with
sustainability
WAGENINGEN
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Salmon (and other predator species) is high up in farmed species list
Much aquaculture in EU based on mono culture of just a few species



Low trophic production

» Farming down the food chain to increase total production

» Seaweed and Shellfish important

Fourth _ _
lrophic level  C@rNIvVorus fish, e.g. Salmon

¢ -
: ‘ax:f Small fish, Crustaceans

Carnbeorg

Consumers Carnisora

Micro-algae,
seaweeds

Producers

ol
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If we wanna grow aquaculture in EU we can not only focus on fish (high up in food chain)
Why we talk about seaweeds and shellfish offshore production

Iutleggen extractive species


Why Is offshore farming not happening yet?
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Why is it not happening yet

Hydrodynamics
Technical infrastructure
Management




Technical innovations

/ Long lines
P (400 metres)

Anchaor line
(150 meires)

24 i
Culture ropes
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This has a price to it
Also management of such systems is an issues. Requires even more technology, e.g. remote monitoring


Sustainable development

The ocean is immense — but not invulnerable
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To be learned from agriculture.
Fish needs input, and polutes, while extractive species are more sustainable


Adverse effects
Fish culture

WAGENINGEN
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Environmental Impacts of Open-Ocean Aquaculture

Fish Meal & Drugs &

Fish Oil A oy Chemicals

Using wild-caught fish to ‘4,.:‘(‘(’ When used, antibiotics,
feed farmed fish puts ‘?(‘f‘*‘ - Rx parasiticides, and other
additional pressure on =0y ,”L‘(‘r-'l"( chemicals flow out of pens
these populations and can = -(."-,’: and can affect wild fish as
impact other wildlife that 7\,‘*\ well as the broader marine
depends on them for food. - ecosystem.

Diseases &
Parasites

Disease, pathogens, and parasites
can multiply in crowded pens and
rapidly spread to wild fish.

oA e

Escaped Fish

Escaped fish compete for food
and habitat, transmit diseases,
and prey on and breed with
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Monoculture= high pressure on environment
N-60% lost



Extraction by shellfish & seaweed

Chlerophyll-based

Net Primary Productivity (mg Carbbon/m®)
_

B =
0 400 800 1200 1500

WAGENINGEN

UNIVERSITY & RESEARCH


Presenter
Presentation Notes
Upwelling areas


IMTA: an ecological puzzle

CONCEPTUAL MODEL FOR AN IMTA SYSTEM

'\ FishFeed

Mussels’

Inorganic
Nutrient
Uptake

Organic
Deposit Feeders
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Not only from a production point of view, polyculture is interesting, but also from an environmental perspective. Explain the pro’s and con’s of IMTA


WAGENINGEN

UNIVERSITY & RESEARCH


Presenter
Presentation Notes
To finalize the possibilities for NL


Mussel case study '

® 344 km?2 > 2.5 km?2 mussels

®" Annual production:
- 5.5 thousand MT seed,

- 4 thousand MT of juveniles

- 2.8 thousand MT consumption

[ | Investment: 63 mllllon :€ Van den Burg et al submitted

® Operational: 67 million €

® Savings combination: 0.3 million € Challenges:

" |RR: 18.2% (7.2 year) [T

Licencing

Stakeholder dialogue
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22-38 km off the coast 
Hoe stap je als nieuwkomer in deze sector



Seaweed — A range of products

" Food & non-food application

" Extraction of valuable components

1,600

Seaweed as feed ingredient

1,400 - P

Fish meal‘

1,200

" Price proteins

1,000 -

" Said to boost immunity in fish  f
w Soy meal, 4, suen
" reduce methane production L
by cows 0 .

é‘% 2002 Qoaq Jq%_ é‘% ) 20 2o 2> 202.{
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Polysachariden
   Laminarian
   Alginate
   Carrageean
   Agar
   Ulvan


Seaweed case study

[ A

Pharmacy Health
Fine chemicals and life style
Food
Food
Feed i

Value

awnjop

Performance materials, Fermentation,

Commodity chemicals, Fertilizer Chemicals and materials

Fuel, Fire, Electricity,
Heat, Biofeuls

A Y

Energy

1. Current situation: value seaweed too low
2. Integrated development: Processing, Harvesting & Cultivation

WAGENINGEN
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To conclude - SWOT offshore aguaculture

Strengths Weaknesses
- Space - Investment
- Growth potential - Business cases yet insecure

- Release pressure on land and
coastal systems
- Efficient compared to livestock

production
Opportunities Threats
- Innovations - Rough conditions
- Intensification - Safety at sea
- Processing - Regulation

- Competing claims

- Wageningen UR can apply
expertise from agriculture to
offshore production techniques

WAGENINGEN

UNIVERSITY & RESEARCH




00d from water ta,feed hé worldy I
T 4 l ,.-_ e '\'Il#

“‘f—l '-‘ h .
L - "
‘I
-;I

J’ .
I-ﬂ" -

WAGENINGE

UNIVERSITY & RE

AR
Fil -!"

._g-



Presenter
Presentation Notes
Blue revolution is not necessarily ‘blue’


Resource use efficiency - fish feed

Evolution of salmon feeds over the past
25 years

100%
80%
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T0%
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3.1

112

l ;
2012

a7

10.9
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Yirestoyl et al. 2015. Aquaculture 448: 365-

374.
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W microingredients
W starch

M plant oil

W plant protein

O marine oil

W marine protein

EPA+DHA (g.100 g

LC-PUFA levels in the flesh
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Sprague et al. 2016. Scientific Reports |
6:21892 | DOI: 10.1038/srep21892
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