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WELCOME

Microalgea: a farmable, sustainable source
of omega-3s? Omega-3 is highly sought after
because of its many health-giving benefits. It
is one of the major drivers behind the rising
popularity of salmon in the human diet.
However, we in the aquaculture business know
only too well the environmental cost of marine
fishing.

in a controlled environment, which means
there’s no risk of accidental pollution from
mercury, dioxins, PCBs or other pollutants
commonly found in our oceans. Farmed fish
eating farmed algae seems a sensible solution,
with many benefits and few drawbacks.
Other advantages of growing algae? It grows
10 times more rapidly than terrestrial plants,
and less than a tenth of the land is needed to
produce an equivalent amount of biomass. It
Currently, 27 percent of the global fish catch
grows on non-productive and non-arable land,
is turned into fish oil or fish meal. Tragically,
so it doesn’t compete with other crops for
this also results in 300,000 deaths of whales,
land. Algae are some of the most productive
dolphins, and porpoises that are killed in fishing
Vaughn Entwistle
Managing Editor, International Aquafeed
organisms on Earth. They’re able to transform
nets every year. Moreover, it is estimated that,
the sun’s energy into a huge range of useful
by 2048, overfishing of the seas will result in the
compounds all while absorbing run-off,
collapse of global fish stocks.
Small wonder, then, that the need for sustainable aquaculture is ever- sequestering CO2, and improving marine ecosystems when grown in
pressing. As is the need to produce a sustainable, environmentally
coastal waters. In fact, this versatile resource is also being eyed by
responsible source of omega-3s. Fortunately, a number of companies
other industries, such as for biofuel.
are turning away from producing omega-3s from fishmeal and are
Part of the enjoyment I receive from editing this magazine is
pioneering the creation of omega-3s from a source further down the
having a ring-side seat to watch technology advancing at a rapid
food chain. The Docosahexaenoic acid (DHA) found in algae is clean, pace, as this vital industry faces up to serious challenges and
easy to digest, and very bioavailable. It’s also bundled with a number
overcomes them through the ingenuity, skill and intelligence of its
of other, beneficial compounds like the phytosterol compounds
practitioners. In this issue you will find articles on microalgae and
campesterol, and sitosterol, which have been shown to reduce serum
other brilliant innovations in the biology and chemistry of fish feed,
cholesterol levels. Algae-based supplements are also environmentally
and advancements in the hardware employed in fish farming. It’s
friendly, ethical and 100 percent sustainable.
reassuring to see what great minds working in collaboration can
Best of all, though, for the aquaculture industry, algae can be grown
accomplish.
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NUTRITION & HEALTH
environmental footprint and impact. Local
In Plymouth where I mainly reside,
food production closer to the markets in
we have excellent seafood restaurants
our towns and cities will become a factor
and fresh fish and shellfish to enjoy
towards a cyclic economy based on ever
year-round. We are home to a large
increasing sustainability.
fish market at the Barbican Marina
The future of aquaculture is certain to
and are, quite literally, spoilt for
play a major role with developers in RAS,
choice. Of course, aquaculture is
aquaponics and vertical farming of crops
making its presence. Although wild
and high value plants grown in warehouses
catch dominates the menus, we see
Professor Simon Davies
will be instrumental in attaining these
increasingly more farmed seabass,
Nutrition Editor, International Aquafeed
goals.
seabream and trout, as well as salmon,
On a similar theme, I am very keen on good
being sold. Of course, with strict quotas
quality beer and enjoy my glass of classical
on bass it’s not surprising, as it’s a very
British brew or indeed from any country with fine ales. For years
popular species with the consumers and farm reared fish are
we have enjoyed the benefits of products such as Distillers’ Dried
well accepted.
Grains and Solubles’ (DDGS) as a feed ingredient for livestock. It
has good nutritional value and includes spent yeast, and is uniquely
However, a frequently asked question is whether the fish on the
rich in minerals and vitamins, especially the B-water types.
menu has been raised intensively and what is the nature of their
Until now, the relatively higher fibre content has constrained its
diets? The public are becoming increasingly more aware of fish
use for most fish, but I, along with many workers, have found
welfare concerns and the quality and sourcing of products. These
success for inclusion in warm water species like carp and tilapia.
are opportune times to challenge ourselves and retain our focus
More recently, we now see strides in processing technology
on sustainability, and we must make our dialogue evidencedthat can effectively separate the yeast residue along with other
based with examples of good practice. I do wish there was more
protein fractions to generate novel protein concentrates, often
campaigning on TV with advertisements promoting the health
termed YCP’s or given branded trade names. There are also High
benefits from eating fish, not only from the established view of
Protein DDG’s based on alternative technologies. I am very
omega-3 enrichment, but also from the angle of the high and
proud that this issue of International Aquafeed also features an
balanced protein in fish and shellfish and essential trace elements
article about distillers dried grain enhanced protein by-products,
like selenium and zinc.
which I produced alongside the expert team at FHR Biofuels &
The connection of consuming aquatic organisms, both animals
Ingredients Nutrition Specialists.
and plants (macroalgae, seaweeds) with human health is wellThe latest news to catch my eye is that a cost-effective “fish-free”
documented, following many decades of advanced clinical
feed for carnivorous marine finfish has been tested, in which
studies. The evidence is most favourable, with regard to the
fishmeal and fish oil have been replaced by avian-derived protein
mitigation of Cardiovascular diseases (CHD), certain onsets of
meal and algal oil from a natural marine algae, which contains
dementia, cognitive function and much more. We could do more
enhanced levels of omega-3 fatty acids as mainly DHA and EPA.
to increase our fish consumption and, in the UK, there could be
more done to educate consumers. As such, I am fortunate to reside Kampachi (Seriola rivoliana) were successfully reared in Hawaii
with formulated and balanced diets where fishmeal protein was
near our Minister for Fisheries and Agriculture and intend to meet
effectively replaced by processed poultry by-products.
up with him in the future to discuss aquaculture and the efforts
There is great news from Bergen, Norway, where a new
being made globally to expand.
RAS trials centre, named Marineholmen RASLab, has been
I see a bright future with the advent of land-based RAS facilities
inaugurated and up for R&D business. This will allow flexible
where disused brown sites and, perhaps, those close to the shore
opportunities for academics, technicians and students to engage
can be utilised for this purpose to grow fish and even shrimp
with industry to develop new protocols.
closer to the market. A number of good possibilities exist, and I
Also, a team of Brazilian workers have been evaluating
am in discussions with several parties keen on developing new
micro-algal inclusion in feeds of juvenile Pacific white shrimp
energy generating plants, such as gas powered electricity power
(Litopenaeus vannamei) reared in a bio-floc-free environment.
stations, which we can couple as aquaculture production systems.
This resulted in improved growth and reduced feed conversion
The opportunity to integrate with heat output via exchangers and
ratio (FCR) with enriched levels of both EPA and DHA. This
economic electrical supply, as well as carbon capture to produce
exciting project is not only producing healthier shrimp, but
exotic proteins and algae, should not be overlooked. I think that
healthy shrimp for humans too.
our current experience of the COVID-19 pandemic has unlocked
We are coming to the end of our northern summer and, of course,
our minds to thinking differently. Every cloud has a silver lining
we are heading for spring in the southern hemisphere. The
and the lockdown period has allowed us to reflect on how we
tropical zones are stable and where much fish and shrimp farming
might do things better. Our economy must realign with the reality
dominate. Wherever you are, please continue to support us with
that our environmental stewardship will be at the heart of future
news and items and enjoy this October issue of International
strategy. Food transport and dependency on importation of goods
Aquafeed.
will need to be readdressed to embrace efficiency, reducing our
4 | October 2020 - International Aquafeed
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The number of
cleanerfish used in the
aquaculture industry is
staggering. Cleanerfish
welfare is getting more
focus, and rightly
so. Cleanerfish also
represent huge values,
and thus their welfare
is paramount for
survival, well-being, and
consequently enhancing
their main purpose in the
cages: Eating lice.

of these hard working
cleanerfish.
We started with blank
sheets, knowing which
products the industry was
already using. We thought
there had to be a way to give
both the cleanerfish and the
people who work at the fish
Espen Øvreeide
Trond Marøy
farms better conditions. As
SeaNest, Estro
SeaNest, Estro
the idea and first prototype
of SeaNest came along,
we saw that environmental
benefits were an added
bonus. The name, of course, is very well thought through. It signals
the strong focus on fish welfare. The cleanerfish’s home in the sea.
The SeaNest concept came about when we realised that a habitat
The starting point was a plastic material which was qualified for
for cleanerfish could be made better and more efficient. We
water supply-systems, so we could be sure that any requirements
understood that we could develop a solution that imitates the
were expertly met. Experience showed that cleanerfish were
natural habitat of the lumpfish and - through design and choice
likely to thrive in a habitat made out of this material. Early in
of materials - would be easier to handle, be substantially easier
the process we decided that the plastic sheet should be cut and
to clean and better for the environment as a compact, reusable
product. And, crucially: To better the wellbeing of the cleanerfish, folded, almost like in the Japanese art of origami. The folded
sheet would imitate the fish’s natural habitat, making small
in particular the lumpfish.
caves and hiding places. It is extremely
Looking at current hides, and discussing
satisfying to see videos of SeaNest in
in-depth with fish farmers, the following
use, where lumpfish use their home
main design criteria were set forth:
in even more and better ways than we
• Simulating a natural lumpfish habitat
imagined.
(shelter and plenty of smooth surfaces
We tried and failed when working
to attach to)
towards the finished product. We are
• Ease of deploying and taking out
very thankful towards our partners in
• No loose plastic parts (what you
the industry, who have helped us along
deploy is what you take out)
the way by testing SeaNest and giving
• Easy of cleaning (fast cleaning by
valued feedback and pointers. The
means of tools typically already on a
success of the product would not have
standard site)
been possible without them. The swivel
• Ability to withstand, and not deform,
function, which lets SeaNest move
in strong currents
with the currents in the water, is one
• Light, sturdy material that does not
very important result of the testing and
yield microparticles to the sea – and
collaboration with the industry.
that may be used for several seasons
In addition to fish welfare, we have
and reused at the end of the lifecycle.
developed a product which gives
As a startup business, Estro was early
employees at fish farms far better
drawn towards the fish farming industry.
working conditions. SeaNest is easy to
We were told that there were some
handle, takes up little space when stored
needs in the business which could be
away, and evaluations from customers
better served. Problem solving is our
say that SeaNest can stay in the sea for a
area of expertise, and although we
longer period without maintenance, and
hadn’t yet any experience with the fish
that washing is much easier than earlier.
farming industry, we started looking
The product has been a success, but the
into the challenge of “housing” the
job is far from done. Can it be made even
cleanerfish. Cleanerfish represent
better? What are logical add-on products?
huge values for the industry, and there
Where is the cleanerfish industry headed?
had been challenges with mortality
We do not have all the answers, but we
and efficiency. Also there was a
think we can safely promise exciting new
rising awareness and coming stricter
Patented cleanerfish hide
products.
regulations concerning the welfare
5 | October 2020 - International Aquafeed
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Nathan Pyne-Carter, Managing
Director, Ace Aquatec

Regional Manager José
Luis Charpentier

Scottish aquaculture technology innovator Ace Aquatec opens first
office in Chile

S

cottish aquaculture technology supplier Ace
Aquatec has announced that it has opened its first
regional office in Chile. This is the first office
in South America that the Scottish company has

launched.
Ace Aquatec’s innovative products range from acoustic
devices that protect fish farms from predators and humane
electric stunning equipment that immediately renders fish
unconscious before they leave the water to be processed,
to the world’s first underwater 3D biomass camera that
provides unobtrusive indicators of fish health. The company
exports to New Zealand, Australia, USA, Canada, Mexico,
Japan, Greece, Germany, Denmark and Russia.
Based in Puerto Montt, the Chilean office is led by

Regional Manager José Luis Charpentier. José has an
extensive background in aquaculture, especially in the
salmon industry. He has held farming roles varying
from Marine Biologist to Production and Commercial
Management, and before joining the Ace Aquatec team
he introduced LED photoperiod lighting systems to many
Chilean farms as part of Bioled Chile.
“The decision to expand into South America and open an
office in Chile was a logical step in our business growth
strategy”, said Nathan Pyne-Carter, Managing Director,
Ace Aquatec. “Innovation is at the heart of everything we
do, and we are looking forward to working collaboratively
with new partners and clients to develop products for this
exciting new region.”

CLEAN FEED.
CLEAN WATER.
Wenger Extrusion Solutions for RAS Feed Production
Wenger innovative extrusion solutions deliver clean, durable, nutritional
feeds specifically designed for the most efficient RAS operations. Feeds
produced on Wenger systems maintain their integrity better and longer,
for clean and clear water. So you feed the fish, not the filter.
Learn more about the Wenger RAS advantage.
Email us at aquafeed@wenger.com today.
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RAS research gets boost from Cargill investment
ecirculating Aquaculture
Systems (RAS) continue
to grow in popularity
as the global salmon
farming industry invests in larger
RAS facilities. However, with larger
facilities, growing post-smolt on land
comes with increased complexity,
driving a need for more innovation
and research. To help meet that need,
Cargill announced it has invested in
and established a new lab focused on
RAS and the nutritional and welfare
needs of salmon farmers now and in
the future.
The US $1 million investment
allows for upgraded independent

recirculation units in the lab which
enable Cargill’s scientists to conduct
continuous concept testing of new feed
solutions covering all aspects of RAS
production. The lab adds to Cargill’s
existing innovation centre in Dirdal,
Norway, where research has been
conducted for more than three decades.
“We’ve seen a tremendous increase
in RAS investments in the recent
years,” said Dan Burke, Cargill
Aqua Nutrition Regional Managing
Director. “With advances in this
technology and limitations on growth
in conventional salmon farming, there
are long-term opportunities for growth
in RAS and we will make the next

10 | October 2020 - International Aquafeed

generation of RAS feeds to support
that growth.”
Cargill also believes
that collaboration is key to delivering
cutting edge solutions: it has formed
strategic partnerships with key
research institutions to work together
and conduct trials.
Cargill is the first customer
of Marineholmen RAS lab, an R&D
company affiliated with Industrial and
Aquatic Laboratory (ILAB) in Bergen,
Norway. This new lab offers stateof-the-art RAS research facilities and
replicate systems that allow
proof of performance trials to
compare how different feeds
affect both the fish and the
system. This will lead to new
RAS feed diets that deliver a
more robust fish. The facility
recently opened for business
and is already running its first
trial on Cargill feeds.
“Our RAS feeds take a
holistic approach with focus
on feed quality, digestibility,
faecal stability and mineral
availability,” said Burke.
“Our nutritional knowledge
and ability to learn quickly
allowed us to meet the
salmon’s needs through
variable farming conditions
and health challenges. Still,
RAS is complex and requires
expertise, so expanding our
research capabilities is an
important step to us for the
future as leaders within RAS
nutrition.”
The company’s next
generation RAS feed is
currently under development,
and will build on the success
of the existing Ewos Clear
feed design principles.
“These investments and
partnerships underpin our
efforts to make our customers
more successful,” said Burke.
“We believe RAS will be a
critical part of aquaculture
production in the future and
so we continue to lead by
expanding our expertise and
capabilities in RAS nutrition to
better support our customers.”

AQUACULTURE

Share Our Vision
A AQ036-01

Species-specific solutions
for a sustainable and profitable aquaculture
At Adisseo, we offer species-specific nutrition and health solutions
to aquaculture customers around the world.
There is a lot to gain by optimizing your feed additive strategy.
Our aqua experts are passionate to help you find out how to increase
your productivity and profitability.
We look forward to sharing our vision with you!

www.adisseo.com
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Petter Johannessen

T

Marine ingredients: By and for people

"

he aquaculture sector is a net producer of
proteins through its use of marine ingredients,
mainly fishmeal and fish oil. It already plays
and will continue to play a pivotal role in
feeding a growing population. The role that
the marine ingredients industry has in the
economy and in communities should not be overlooked either.
The COVID-19 pandemic offered a clear demonstration of the
many positive initiatives created by the sector.
Aquaculture’ s contribution to food security throughout the
world is based on the marine ingredients’ multiplier effect,
which allows 1kg wild fish to give 4.5kg farmed fish across
global production systems. Therefore, fish which do not have a
strong food market are converted into 4.5 times the volume of
fish that people do want to eat.
Not only nutritional benefits are multiplied: the ‘multiplier
effect’ is a well-established economic concept which refers
to value creation in terms of employment. The employment
multiplier measures the amount of direct, indirect and
induced jobs created (or lost) in a specific industry.
Seafish UK, the public body that represents the UK seafood
industry, looked at other jobs that the fishing and seafood
processing industry supports in a report entitled ‘The economic
impacts of the UK sea fishing and fish processing sectors: An
input-output analysis’1. It is estimated that one employee in
the pelagic catching sector supports 5.6 jobs in the wider UK
economy and one employee in the pelagic processing sector
supports 5.9 jobs in wider UK economy.
“When you consider that the pelagic fleet employs around 300
fishermen, and pelagic processing sector about 2,000 employees,
then the figures really begin to stack-up”, Ian Gatt, Chairman
of the Scottish Pelagic Sustainability Group, explains in an
interview with The Scottsman, referring to mackerel and herring
as premium products requiring sophisticated technologies that
need maintenance and servicing.
Official statistics to be found in the FAO’s The State of World
Fisheries and Aquaculture (2020), indicate that 59.5 million

people were engaged (on a full-time, part-time or occasional
basis) in the primary sector of capture fisheries and aquaculture
in 2018 – “20.5 million people in aquaculture and 39.0 million
in fisheries, a slight increase from 2016”.
The marine ingredients industry not only invests locally but
also establishes local partnerships with local companies and
communities. It gets involved in community development
projects and supports social inclusion in fisheries areas.
Let’s focus on the Peruvian case, as one of the many
countries where the industry is involved in partnerships with
local communities. Peru is the world’s largest producer of
fishmeal and one of the largest producers of fish oil. During
the COVID-19 pandemic, the Peruvian fishmeal and fish oil
industry has been working in a coordinated way with public
institutions in Peru to provide the necessary support. Peruvian
processing facilities were shut down as a consequence of
national lockdown measures implemented on March 16th and
lifted on May 11th.
The fishing season officially started on May 13th in the
North-Centre of Peru and, in the face of the new context, the
industry designed strict biosecurity protocols both for the
maintenance stage and for the operation of the fleet and plant.
This required an investment of more than 41.3 million soles
(the Peruvian currency, equivalent to UK £9.11 million) and
made the fishing sector a benchmark for other industries in the
implementation of safety protocols. Furthermore, the industry
hired the international certification company SGS Peru,
in order for them to audit all companies producing marine
ingredients, members of the National Fishery Society (SNP)
and, therefore, ensure compliance with all safety protocols.
Providing accommodation for employees to comply with
the quarantine periods prior to boarding, purchasing personal
protective equipment, transferring staff members securely to
workplaces were, among others, some of the many measures
that were put in place when the pandemic started spreading.
Nutritional and psychological assistance programs have been
set up, loans have been granted and previous loan debts frozen.
Beyond investments in the welfare of staff members and in
the development of companies’ equipment, local communities
also benefited from the industry’s commitment. Donations
were made by the Peruvian industry to contribute to the
purchase of medical equipment.

Petter Martin Johannessen joined IFFO in 2018 as Director General. He was previously Global Business Director
for Risk Management and Sourcing at Cargill Aqua Nutrition and before that Supply Chain Director and Global
Sourcing and Purchasing lead at EWOS Group. Before joining the aquafeed and marine ingredients industry, he
worked at PwC (Consulting and large international process industry businesses branch). He holds a Diploma in
International Marketing and a degree in Business Administration from the Norwegian School of Management.
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PCE

PELLETING CONSUMABLES EUROPE

YOUR PARTNER IN
TOP-QUALITY RING DIES
This is one example of how responsible actions have
been taken to ensure that the marine ingredients industry’s
mission to deliver nutritious proteins to a growing
population is met, whilst securing the welfare of every
employee involved in the marine ingredients sector. This
is truly what social corporate responsibility stands for. Its
main goal is to align a company’s or an industry’s social
and environmental activities with its business purpose and
values, by taking all stakeholders into account.
These actions complement government support polices
and the COVID-19 pandemic proved that industry and
governments are willing to work hand in hand. The
OECD is keeping track of support measures and changes
to fisheries management adopted in the context of the
COVID-19 crisis. On June 4th, 2020, 76 government
support measures, 29 changes to fisheries management and
14 changes to supply chain regulations have been identified
by the OECD. General recommendations from the OECD
include that “government support polices in response to the
COVID-19 pandemic be time-limited, targeted, cash-based,
and consistent with longer-term sustainability objectives”.
The OECD has been collating the many approaches that are
being implemented throughout the world, which include
initiatives to support the development of new markets
and the promotion of seafood consumption domestically
(Australia, Japan, the United Kingdom, Chile, China,
Peru, Thailand and Indonesia), fisheries-specific income
support measures (European Union, United Kingdom,
United States, Canada and Japan among others), support
for airfreight to maintain important international routes for
high-value products and support to help fisheries make up
for lost demand.
Analysing the impacts of the pandemic on the food
production system and its complex value chain is far from
being straightforward. Positive change can be driven based
on lessons learnt during the pandemic. With 38 percent
of seafood entering international trade (FAO), the marine
ingredients sector is very much exposed to any disruptions
affecting supply chains. The industry has been swift to
adapt, all employees must be praised for this - and has
proven resilient in these unprecedented times.

References

https://www.sff.co.uk/wp-content/uploads/2017/03/
Seafish-2006_I-O_Key_Features_Final_090108.pdf
http://www.oecd.org/coronavirus/policy-responses/
fisheries-aquaculture-and-covid-19-issues-and-policyresponses-a2aa15de/
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World Aquaculture Society joins AFS in support of climate change
statement

T

he World Aquaculture
Society has announced
that they are honoured to
join 110 aquatic scientific
societies representing over 80,000
scientists as a signatory to American
Fisheries Society’s ‘Statement of
World Aquatic Scientific Societies
on the Need to Take Urgent Action
Against Human-Caused Climate
Change, Based on Scientific
Evidence’.
The statement highlights major
scientific findings related to effects of
climate change on aquatic ecosystems.
It also provides recommended actions,
based on scientific findings, to avoid
further degradation. All findings in
the statement are supported by peerreviewed scientific studies. The World
Aquaculture Society have expressed

their appreciation for the opportunity
to team with other aquatic scientific
societies in support of this initiative.
Aquaculture’s ability to help
alleviate the world’s need for quality
protein sources is threatened by
climate change. The contribution of
aquaculture to the global production
of capture fisheries and aquaculture
combined has risen continuously,
reaching 46.8 percent in 2018, up
from 25.7 percent in 2000 (UN-FAO
2020).
Global aquaculture production
(including aquatic plants) in 2018
was 114.5 million tonnes, with the
first-sale value estimated at US $250
billion. UN-FAO statistics indicate
that 20.5 million people were engaged
in the aquaculture sector in 2018.
Foodfish production occurs in both

inland, freshwater systems (62%) and
marine environments (38%).
As the statement affirms, freshwater
ecosystems are among the most
threatened on earth. Their capacity
to adapt is relatively low given
the nature of freshwater systems
and the scale of impacts of climate
change. In addition, climate change,
along with excess nutrient input and
deteriorating coastal ecosystems,
also threatens marine aquaculture
production.
The World Aquaculture Society,
through this commitment to
excellence in science, technology,
education, and information
exchange, endeavours to contribute
to the progressive and sustainable
development of aquaculture
throughout the world.

WE ARE
OTTEVANGER
We engineer, manufacture, build and manage your complete project in the cereal processing industry.
www.ottevanger.com
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Nutreco announces winners
of its Feed and Food Tech
Challenge 2020

O

n September 23rd, Nutreco announced
the winners of this year’s Nutreco Feed &
Food Tech Challenge (NFTC2020). First
held in 2017, the event acknowledges the
best breakthrough innovations in livestock farming,
aquaculture and, for the first time this year, alternative
food proteins.
In this competition, 15 finalists were selected from
over 110 submissions by start-ups from across the
globe. On September 22nd, the top three finalists
eniferBio, Poultrix and Bond Pet Foods pitched again
to the NFTC2020 jury, this time in a hope to win the
top spot in the competition.
The jury of the event consisted of Nutreco and
external experts, including AquaSpark’s Mike Velings,
Mathieu Castex of Lallemand Animal Nutrition and
David Welch of The Good Food Institute. The winner
wins a validation trial worth EU €50,000, the secondplace winner will receive €10,000 and third place will
receive €5,000.
The winner of the NFTC2020 and receiving the
scientific validation trial is eniferBio. This startup from
Finland works to create a better future using fewer
natural resources by revolutionizing an existing single
cell protein technology to produce raw materials for
aquaculture. In second place is Poultrix from Israel,
which provides a digital solution to help poultry
integrators manage its farming operations in a more
efficient, sustainable and responsible way. Coming
in at third place is Bond Pet Foods. The startup’s
breakthrough innovation was applying an innovative
marketing and technology approach towards pet food.
Alex Obach, Aquaculture NFTC2020 Juror and
Skretting Head of R&D commented, “I’d like to
congratulate eniferBio on their exciting technology
solution and on winning the NFTC2020. Their
innovation addresses raw material sustainability, one of
the key challenges the aquaculture industry is facing.
I look forward to working with them to validate their
technology and explore further collaboration.”
Nutreco’s Director of Venturing and NFTC2020
head juror Joost Matthijssen commented, “We were
impressed by the standard of breakthrough innovations
throughout this competition. As the 15 finalists put
their best foot forward during the pitch sessions to
the jury and Nutreco colleagues around the world, we
have added an audience award for the NFTC2020 Best
Pitch. This award for the start-up that gave the best
pitch in terms of message delivery, presentation style
and engagement was decided by Nutreco employees
based.”
Fumi Ingredients is the winner of the audience award
for the NFTC2020 Best Pitch and wins a €5,000 prize.
The next edition of the Nutreco Feed & Food Tech
Challenge will take place in 2022.
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Xylem invests in a European
Centre of Excellence, serving
the global aquaculture market
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B

ased in Norway, a team of Xylem experts have
formed the Aquaculture Centre of Excellence
(CoE), aiming to support European aquaculture
customers with the same competence that
has been used to innovate and develop the Norwegian
market. The virtual CoE brings together a focused team of
experts with decades of experience in delivering complex
aquaculture projects. The ambition of the CoE is to take
local experience to the next level of supporting global
customers in solving complex water challenges.
Expertise available through the CoE covers core areas
within biosecurity and farm welfare, such as; disinfection,
water intake, recirculation, wastewater treatment, heat
exchange, filtration and oxygenation as well as silage.
These are all key aspects to maintaining a healthy and
sustainable yield, whether it is in a land-based RAS or
cage farm.
Arild Heimlid, Leader Center of Excellence Aquaculture
at Xylem explained, “Our extensive expertise built from
generations of experience here in Norway, will now be
available to support customers across borders. We see this
as an excellent opportunity to deliver innovative solutions
with focus on sustainability and fish welfare.”
“Our CoE team is based throughout Norway, so we
have been able to be close and hands-on not only with
our customers, but with other suppliers, partners and

Scan the QR-Code for
more information
www.almex.nl

EXTRUSION AND EXPANSION
TECHNOLOGY YOU CAN TRUST
With the Expander AL300
Our expander is unique in its ability
to condition feed up to 140 °C in
short time (HTST) which results in a
better digestibility of the feed.

scientists to learn from experiences in various types of
installations and are involved in developing the industry.
Now we have the opportunity to channel our knowledge
to our colleagues in other countries in order to assist
our customers on a global scale.” stated Asbjørn Husby,
Business Development Manager.
Not only does the CoE team help customers with their
daily challenges, the CoE experts are involved in research
and development projects with universities, industry
partners and authorities to investigate and escalate issues
within biosecurity.
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Aquaculture development programmes: Once
we define what we are going to produce, we need to
define how. It is essential to have a wide catalogue of
technological solutions that can be used depending
on the different regions, climates, water availability
and investment capacity. Technological solutions
must be complemented with a true development plan
that includes aquaculture management and growth
potential. It is not about knowing how many bodies of
water exist in Mexico, but what the carrying capacity
of each of them is. Gradually, we must coordinate
these studies to no longer speak of the probable, but
the true potential of aquaculture in inland waters.

i i i i i i i
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Antonio Garza de Yta
The solution is not to close our
borders to the importation
of fish, but to have a
comprehensive plan for
import substitution: Part two

I

n my previous column in the September
2020 edition of International Aquafeed,
we discussed the basic elements that a
comprehensive plan for import substitution
of fish and shellfish in Mexico should have:

1. Market analysis
2. Aquaculture development programmes
3. Professionalisation and capacity development
4. Investment and infrastructure programmes
5. Campaigns to promote the consumption of fish
and shellfish
6. Market access and digitisation programmes
7. Support from associations
I will, in this column, touch on the basic elements
that should be included in each of these points:
Market analysis: Before starting to produce
something, we have to ensure that the product has
a market and, above all, at a price higher than our
cost of production. Historically in aquaculture, we
have sometimes invested in production, hoping that
we will find markets for our products, without first
analysing the market situation. Tilapia, which was
practically unknown a couple of decades ago, is today
a product that has positioned itself in the heart and
palate of consumers.
In Mexico, tilapia is processed very little and
is generally sold whole. We have not yet been
able to convince producers that the market is for
a standardised, processed product that is easy to
prepare. Yes, there are imports of whole tilapia, but
the bulk of these are fillet. Likewise, the other great
species that are imported in Mexico is only imported
as fillets. One has to follow the golden rule: what you
ask for is what the customer asks for.

Professionalisation and capacity development: The
third step is who. We must begin to make a national
plan for professionalisation and capacity building
for aquaculture. It is not only about training farm
technicians, but also professional training and support
for administrators, food providers, service providers,
extension workers, processors and points of sale; the
entire value chain. We must promote technological
universities and research centres, as well as enable
and give access to training at all levels. There are
great scientists and technicians in Mexico, but we
need more.
We must think big, send a large number of young
people to the best universities in the world and
see that they return to innovate. We must plan the
generational change that will transform our activity;
we must imagine the future today.
Investment and infrastructure programmes:
The fourth step would be with what. All of the
above would be mere conjecture if we do not have
a secure investment plan for aquaculture in Mexico.
It is obvious that there will be no growth without
investment. In particular, I believe that we should
promote a fund, whether public, private or mixed,
to aid the sector and promote this growth. This fund
could finance strategic production projects that
include the entire value chain.
One should think about the implementation of
projects with innovative, biosecure production
systems that also contribute the most minimal
environmental footprint. The concept of the circular
economy must be understood, implemented and
included within strategic projects to adopt within
formulated feed plants, processing factories and by
those that use by-products. One of the key points of
infrastructure is to have a reliable cold chain, from
harvest to point of sale.
This may sound too ambitious, but an import
substitution plan cannot be set out in any other way.
Mexico deserves no less, it must be thought of with
vision, strategy and ambition.

Antonio Garza de Yta, Ph.D in Aquaculture from Auburn University, President of
Aquaculture Global Consulting, Director World Aquaculture Society and creator
of the Certification for Aquaculture Professional (CAP) Program. He is currently
Rector, Universidad Tecnológica del Mar de Tamaulipas Bicentenario.
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Adisseo
announces
acquisition
of FRAmelco
Group

A

disseo has
recently
announced
the signature
of an agreement to
acquire FRAmelco
Group, a Dutch feed
additive company
(meaning FRAnklin
Group BV and its wholly
owned subsidiaries –
hereafter “FRAmelco”).
This transaction is part
of Adisseo’s strategy
to boost specialties
growth to become
one of the worldwide
leaders of specialty feed
ingredients in animal
nutrition.
FRAmelco Group,
a family owned
multinational group
headquartered in the
Netherlands, operates
three plants located in
the Netherlands, Spain
and Thailand. The
business generates gross
sales of approximately
EU €30 million-peryear. Most of FRAmelco
sales are made of
Glycerides, to maintain
animal in good health
and to improve animal
performance and
Lysolecithins to improve
feed digestibility.
Commenting on the
acquisition, Jean-Marc
Dublanc, CEO of
Adisseo, said, “Today
we take another step
forward in implementing
our growth strategy on
Specialties. We look
forward to welcoming the
FRAmelco management
and employees with their
great knowledge and
expertise. The acquisition
of FRAmelco is bringing
products, solutions and
know-hows to better
address our customers’
current and future needs.”

The future of fish farming!
Using a dedicated Alltech Coppens RAS feed
will bring you better growth, lower FCR,
more production of fish in the same systems
& a much more stable and resilient biofilter.
Check out our latest AquaNext article:

www.alltechcoppens.com/aquanext-series

organisms to reach the “farming more than catch” milestone in
1971. Since then, farmed freshwater fish production reached this
milestone in 1986, farmed mollusc production in 1994, farmed
diadromous fish production in 1997 and farmed crustacean
production in 2010. However, according to the FAO, the production
of farmed marine fish is not expected to overtake marine capture
production in the near future.

Dr Thierry Chopin
To fully comprehend global aquaculture
production the significance of
seaweeds, and the role of extractive
species, should not be sidelined

T

he Food and Agriculture Organisation of the United
Nations (FAO) recently published The State of World
Fisheries and Aquaculture, its biennial document, which
contains a wealth of information on both fisheries and
aquaculture throughout the world.
While FAO should be commended for giving more and more
attention to seaweed aquaculture production, it continues to
treat the seaweed aquaculture sector as a different category, with
separate tables and separate comments in different sections. This
could lead to a distorted view of what really constitutes the total
world aquaculture.
For that reason, we thought to revisit the statistical information
provided by FAO, by integrating data regarding the seaweed
aquaculture sector together with the data of the other sectors
of the world aquaculture production (mostly fish, molluscs and
crustaceans), to demonstrate how a combined analysis can modify
the conclusions reached.

Distribution between world fisheries and aquaculture
production

In its Table 1, FAO reported total capture fisheries landings as
96.4 million tonnes (expressed on a “live weight” basis, as all
other numbers here after) and total aquaculture production as
82.1 million tonnes, in 2018. However, a footnote at the bottom
of the table states that this table “excludes aquatic mammals,
crocodiles, alligators and caimans, seaweeds and other aquatic
plants”. Clearly, this footnote can easily be overlooked by readers,
and, consequently, the conclusion that can be reached is that
capture fisheries represent 54.0 percent and aquaculture represents
46.0 percent of the total world fisheries landings and aquaculture
production (178.5 million tonnes).
If the worldwide production of aquatic mammals, crocodiles,
alligators and caimans is relatively small and poorly documented
in data, that of seaweeds is significantly large and should not
be ignored (32.4 million tonnes, valued at US $13.3 billion). In
marked contrast, the harvesting of wild seaweeds represented
only 2.9 percent of the total global reported seaweed production
or 0.9 million tonnes in 2018. Consequently, including these data,
capture fisheries (97.3 million tonnes) represent 45.9 percent, and
aquaculture (114.5 million tonnes) now represents 54.1 percent of
the total world fisheries landings and aquaculture production (211.8
million tonnes) in 2018.
Consequently, the “farming more than catch” milestone was
definitely reached by 2018, if the seaweed sector were to be
considered in the total statistics. Seaweeds were the first group of

Distribution of worldwide aquaculture production by
major species groups

If seaweed aquaculture production is considered, marine and
coastal (ponds and lagoons) aquaculture (63.2 million tonnes)
represented 55.2 percent of the total world aquaculture production
(114.5 million tonnes), and inland aquaculture (mostly freshwater;
51.3 million tonnes) represented 44.8 percent of the total
aquaculture production in 2018.
Considering only marine and coastal aquaculture, seaweeds (32.4
million tonnes) represented 51.3 percent, followed by molluscs
(17.3 million tonnes, 27.4%), finfish (7.3 million tonnes, 11.6%),
crustaceans (5.7 million tonnes, 9.1%) and other aquatic animals
(0.4 million tonnes, 0.6%) in 2018.
Moreover, reviewing FAO statistics data between 1996 and 2018,
molluscs dominated the world mariculture production until 2000
(46.2%) and thereafter were overtaken by seaweeds (45.9% in 2004).
Seaweeds now represent more than half of the marine and coastal
aquaculture production (around 51%), while molluscs represent
around 28 percent. Finfish and crustacean productions are way
behind, with around 11 percent and nine percent in the last few years.

Seaweed mariculture production is concentrated in 9
Asian countries and territories

Over the last two decades, seaweed mariculture has taken
place mainly within nine east and southeast Asian countries and
territories (depending on how one considers the status of Taiwan):
from 98.9 percent in 2000 to 99.5 percent in 2018. Zanzibar (United
Republic of Tanzania) and Chile produced very small amounts
(0.3 and 0.1%, respectively) of the world seaweed aquaculture
production. All other countries in the world, combined, produced
only 0.1 percent.
Global seaweed aquaculture production increased by 40.0 percent
between 2000 (10.6 million tonnes) and 2005 (14.8 million tonnes),
then by 36.0 percent to 2010 (20.2 million tonnes), and 53.4 percent
to 2015 (31.1 million tonnes). Between 2015 and 2018, the world
seaweed aquaculture production fluctuated around 32 million
tonnes. After a tripling of the seaweed production over 16 years,
this stabilisation seems to be mostly caused by the slowing growth
in the farming of tropical species in southeast Asia, while farming
of temperate and coldwater species is still rising.
There has been significant progress in North America,
Europe and South America, mostly through the development
of integrated multi-trophic aquaculture (IMTA), promoting the
ecosystem services seaweeds can provide and the IMTA multicrop diversification approach as an economic risk mitigation and
management option to address pending climate change and coastal
acidification impacts. However, most often, data are not available
because of confidentiality issues due to the small number of
producers involved.
China’s share has decreased from 77.7 percent in 2000 to 57.1
percent in 2018, although seaweed production in that country has
more than doubled over this period. This is mostly due to the sharp
increase in the production of the carrageenophytes Eucheuma
and Kappaphycus in Indonesia, now producing 28.8 percent of
the world seaweed aquaculture production. The production of the
Republic of Korea has been multiplied by a factor of 4.6, while
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its share of the world production has increased modestly by 1.8
percent. The production of the Philippines has doubled; however,
its share of the world production has decreased by 2.1 percent.
The production of Japan has been constantly decreasing and now
represents only 1.2 percent of the world production.

Eight genera provide most of the world seaweed
mariculture production

There are approximately 10,500 known species of seaweeds.
Around 500 species have been used for centuries for human
food and medicinal purposes, either directly as food (primarily
within Asian countries) or indirectly for the compounds that can
be extracted from them (e.g. phycocolloids such as agars and
carrageenans extracted from red seaweeds and alginates extracted
from brown seaweeds). Although over 220 species of seaweeds are
reportedly cultivated worldwide, only 20 species were listed in the
FAO FISHSTAT database for 2018.
Eight genera provided 72.3 percent (7.7 million tonnes) of the
world seaweed aquaculture production in 2000 and provided
96.8 percent (31.3 million tonnes) in 2018: Saccharina japonica
(known as kombu and previously described as Laminaria
japonica; 35.3%), the carrageenophytes Eucheuma (29.0%), the
agarophytes Gracilaria (10.7%), Porphyra and Pyropia (known as
nori; 8.9%), Undaria pinnatifida (known as wakame; 7.2%), the
carrageenophytes Kappaphycus (4.9%) and Sargassum (0.8%).
Until 2010, there were always more brown seaweeds produced
(11.1 million tonnes) than red seaweeds (8.9 million tonnes). In
2015, this ratio changed, as more red seaweeds were produced
(17.8 million tonnes) than brown seaweeds (13.2 million tonnes),
mostly due to a major increase in the carrageenan producing

species of the genus Eucheuma and the agar producing species of
the genus Gracilaria. Brown seaweeds are mostly used for direct
human consumption, the production of other phycocolloids, called
alginates, and other applications.

Seaweeds the most produced organisms in mariculture

In 2018, two genera of seaweeds, the brown seaweed Saccharina
and the red seaweed Eucheuma, were the two most produced
organisms in mariculture in the world (11.4 and 9.4 million tonnes,
respectively).
In fact, when reviewing the top seven most produced mariculture
species, there are four genera of seaweeds (Saccharina, Eucheuma,
Gracilaria and Porphyra), 2 genera of molluscs (Crassostrea and
Ruditapes) and 1 genus of crustaceans (Penaeus). The first finfish
(Atlantic salmon, Salmo salar) is found in eighth position (2.4
million tonnes), followed closely by the brown seaweed Undaria
in ninth position. Another carrageenophyte, Kappaphycus, is in the
eleventh position.

Distribution of fed and extractive species around the world

Aquaculture production can be divided into two major groupings
based on how they source their nutrient inputs, namely the
exogenously fed species and the endogenously fed extractive
species. Exogenously fed species need to be externally fed
with feeds added to the culture system, while endogenously fed
extractive species either filter or graze on organic small and large
particulate matter (invertebrates), or absorb dissolved inorganic
nutrients (seaweeds), already endogenously present in the aquatic
environment. It is interesting to compare their level of production
and worldwide distribution to see if they strive towards a balance.
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In the calculation of the total extractive aquaculture (See Table 1),
inland aquaculture needs to be considered in order to account for
the significant production of eight million tonnes of filter-feeding
and herbivorous fish (mainly silver carp, Hypophthalmichthys
molitrix, and bighead carp, Hypophthalmichthys nobilis) produced
in Asia. Molluscs (mostly marine) add 17.5 million tonnes and
seaweeds add 32.4 million tonnes for a total extractive aquaculture
of 57.9 million tonnes. This means that total extractive aquaculture
is slightly higher (50.6%) than total fed aquaculture (56.6 million
tonnes or 49.4%).
If considering only the total world mariculture production, then
total extractive mariculture is even higher (49.7 million tonnes or
78.7%) than total fed mariculture (13.5 million tonnes or 21.3%).
At first glance, one could rejoice at such a high percentage of
extractive species; however, it is important to remember that 99.5
percent of seaweed aquaculture is still concentrated within Asia.
So, we have not yet balanced the different production types of
aquaculture at a worldwide scale. Extractive aquaculture needs to
be more evenly distributed worldwide in an attempt at balancing
fed aquaculture.
One solution to reach such a goal would be the increased
development of IMTA systems, especially in the western world.
In these systems, the waste materials from fed species become
co-products to grow extractive species, considered as additional
crops reducing the nutrient load, hence benefitting the environment
though bioremediation, while providing economic diversification
with more efficient practices within a circular economic approach.

Conclusions

Seaweeds are at the intersection of many topical trends. They
provide many inter-sectorial benefits: a) they are a source of food
and many other applications; b) they provide several key ecosystem
services; c) they allow local diversification of a more balanced
aquaculture industry; and d) they participate in the dietary shift
towards more decarbonised ocean-based sources of proteins.
By including the total seaweed aquaculture production (32.4
million tonnes), as just another component of the total world
aquaculture production, it can be concluded that, in 2018:
• Aquaculture accounted for 54.1 percent of the total world
fisheries and aquaculture production; whereas the FAO (not
including the seaweed production) mentioned that aquaculture
accounted for 46% of the total production.
• Marine and coastal aquaculture produced 63.2 million tonnes,
accounting for 55.2 percent of the total world aquaculture
production (114.5 million tonnes); whereas the FAO mentioned
that with a production of 51.3 million tonnes of aquatic animals,
inland aquaculture accounted for 62.5 percent of the world’s
farmed food fish production” (82.1 million tonnes), while marine
and coastal aquaculture (30.8 million tonnes) represented 37.5
percent.
• Seaweeds (32.4 million tonnes) represent 51.3 percent of the
total production of marine and coastal aquaculture, molluscs
(17.3 million tonnes) represent 27.4 percent, finfish (7.3 million
tonnes) represent 11.6 percent, crustaceans (5.7 million tonnes)
represent 9.1 percent and other aquatic animals (0.4 million
tonnes) represent 0.6 percent; whereas the FAO indicated that
molluscs represent 56.3 percent, finfish represent 23.8 percent,
crustaceans represent 18.6 percent and other aquatic animals
represent 1.3 percent.

Table 1. Distribution of the total world aquaculture and mariculture production
between extractive and fed organisms, in 2018. Numbers are in thousand
tonnes live weight; numbers in brackets are percentages.
Total world aquaculture
production, including
seaweed production

Total world
mariculture
production,
including
seaweed
production

Inland
aquaculture

Marine and
coastal
aquaculture

Marine and
coastal
aquaculture

Extractive aquaculture
Seaweeds + aquatic plants
Molluscs
Non-fed finfish
Total extractive aquaculture

-

32,386.2

32,386.2

207

17,304

17,304

8,000

-

57,897.2 (50.6)

49,690.2
(78.7)

Fed aquaculture
Fed finfish

38,951

7,328

7,328

Crustaceans

3,653

5,734

5,734

528

390

390

Other aquatic animals
Total fed aquaculture
Total aquaculture

56,584 (49.4)

13,452 (21.3)

114,481.2 (100)

63,142.2 (100)

• Total extractive aquaculture is slightly larger (57.9 million tonnes
or 50.6%) than total fed aquaculture (56.6 million tonnes or
49.4%); whereas the FAO mentioned that fed aquaculture (56.6
million tonnes) has outpaced (68.9%) non-fed aquaculture (25.5
million tonnes) accounting for 31.1 percent.
Consequently, the FAO is urged to consider seaweed aquaculture
as another aquaculture component and to include the data of this
sector directly in tables, figures and sections, among the data of
the other sectors in the animal, and marine and coastal aquaculture
categories. That way, one also comes to realise that, in 2018, two
genera of seaweeds were the two most produced organisms in
mariculture in the world. Treating seaweed aquaculture separately
can lead to a distorted view of what really constitutes the total
world aquaculture.
Including seaweeds in comprehensive tables, figures, sections and
chapters, with the other aquaculture crops, would help simplify and
improve the understanding of fisheries and aquaculture statistics
to avoid recurrent misconceptions about the aquaculture world and
enable it to be approached with a more holistic perspective.
Paradoxically, seaweed production in global aquaculture suffers
the same mistreatment as animal livestock production in global
agriculture, in which it is not given similar importance as the
production of plant food crops, including cereals, fruits, nuts,
roots, tubers, oilseeds, pulses and vegetables. The FAO lists 330
cultivated species in aquaculture, of which 244 are fed species and
86 are extractive species (66 species of molluscs and 20 species of
seaweeds); in agriculture, 158 species are recognised as cultivated,
with 140 species being plant crops and 18 species being animal fed
species.
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Performance of Atlantic salmon
fed NexPro® protein
A novel next-generation protein ingredient derived
from dry-mill bio-ethanol production

T

by Professor Simon J Davies FRSB, Editor, International Aquafeed, UK, Derek Balk and Melissa
Jolly-Breithaupt, PhD, PAS, Flint Hills Resources, USA

he quest for alternative proteins in
aquaculture is of increasing importance,
primarily due to the rapid expansion of
the industry and the constraint being
imposed on marine ingredients like
fishmeal and terrestrial plant ingredients
such as soybean meal, due to concerns
of long-term sustainability. The rearing
of high-value fish species places
demands on feed formulations that are high in protein to meet
the stringent nutritional requirements of these fish. Salmon are of
particular importance, considering the iconic image they portray
in fish farming.
Total global production of farmed Atlantic salmon (Salmo salar)
is estimated to have increased by some seven percent in 2019, to
around 2.6 million tonnes. This marks the third consecutive year
of strong supply growth, following an increase of around five
percent in 2018. The three major contributors to this expansion
were Norway, Chile and Scotland.

It is estimated that the global salmon industry is worth in excess
of EU €13 billion (US $14.7 billion) and is highly dependent on
a large investment and supportive infrastructure that includes a
well-established feed manufacturing platform. In this respect, it
is critical we examine the utilisation of novel feed ingredients for
a sustainable industry to meet consumer demands and reliable
production figures. The range of options is large, and one such
area of active interest is the potential of distillers’ dried grain
enhanced protein by-products, resulting from the bio-ethanol
industries.
Previously, there has been much interest in the more traditional
sources of distillers dried grains (DDG) and distillers dried
grains with solubles (DDGS) as feed stock for a wide range of
production animals, including fish to some extent, depending on
species. There has been much interest in DDGS from alcohol
fermentation (i.e. ethanol and whisky distillation), which is was
utilised mainly in rations and the issue of high fibre content
placed limitations on their use for monogastric animals, with
most of the by-products being directed towards ruminant
feeds in concentrate fractions of the diet. Some applications in

Shell Rock, Iowa dry mill ethanol production facility. The newest
expansion in NexPro protein production began operations in 2020

Figure 1: Growth curves of post-smolt Atlantic salmon fed increasing
inclusion levels of NexPro over 84 days
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aquafeed for tilapia and carp (Omar,
Table 1. Ingredient composition of experimental diets for Atlantic salmon
2009) proved quite successful and
NexPro inclusion level*
were efficiently digested by these
Ingredient (%)
0%
5%
10%
15%
20%
omnivorous fish species, compared to
dietary constraints in carnivorous fish
Fishmeal (herring)
15.00
15.00
15.00
15.00
15.00
such as trout and salmon.
NexPro*
0.00
5.00
10.00
15.00
20.00
The exploitation of DDGS and
Poultry by-product meal (pet food grade)
20.00
19.12
18.24
17.36
16.47
yeasts for aquaculture diets has now
Soy protein concentrate
13.20
11.52
9.85
8.17
6.50
become of significance as a strategy
Wheat flour
12.00
10.80
9.60
8.40
7.21
to use alternative proteins and high
Corn protein concentrate
8.66
7.47
6.28
5.09
3.89
energy sources. Relatively few studies
Wheat gluten meal
5.00
5.00
5.00
5.00
5.00
have focused on the feeding of diets
Fish oil (herring)
19.52
19.52
19.52
19.52
19.52
containing DDGS and yeasts with
Canola oil
2.60
2.60
2.60
2.61
2.61
freshwater fish and prawns (Stone et
al., 2005; Schaeffer et al., 2009; Zhou
Monocalcium phosphate
2.18
2.10
2.02
1.94
1.87
et al., 2010).
L-Lysine
0.71
0.74
0.77
0.80
0.83
More recently, the dry mill ethanol
Vitamin and mineral premix
0.50
0.50
0.50
0.50
0.50
industry, which has experienced
Vitamin C (Stay-C 35)
0.30
0.30
0.30
0.30
0.30
expansion in many part of the world,
L-histidine
0.25
0.24
0.24
0.23
0.22
have made considerable advances
Lucantin pink
0.05
0.05
0.05
0.05
0.05
in processing the whole stillage,
DL methionine
0.03
0.04
0.04
0.04
0.04
post distillation of the controlled
fermentation utilising corn and wheat.
Processes such as those developed
worked well in diets for European seabass (Dicentrarchus
by Fluid-Quip Technologies LLC, utilise mechanical separation
labrax).
equipment to de-fibre the whole stillage, the significant biomass
One such leading company is Flint Hills Resources located in
consisting of spent grains and residual yeast, and dried into a
Kansas, USA, with their advanced product NexPro® protein that
milled product of high protein content and excellent balanced
essential amino acid content. Recent work by Goda et al (2019,
has proven benefits in feed formulations for farmed fish species.
2020) has shown that a high-protein DDG derived from corn
NexPro® protein has many attributes in terms of its nutritional
fermentation for biofuel with the added inclusions of enzymes
profile being of consistent product quality and availability with
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a high protein content of 50 percent from the combined yeast
(25%) and corn gluten composite in the co-product after ethanol
removal. The material offers superior digestibility of dry
matter, energy and protein compared to first-generation DDGS
products and is an excellent source of EAA’s and lysine and
methionine usually limiting in other free-standing, plant-derived
feed ingredients and is a proven cost-competitive alternative to
many other terrestrial proteins as well as fishmeal. Additionally,
NexPro® protein has a very good shelf life and stability due
to low fat levels. These attributes have been fully tested under
varying conditions for fish, and more work is now being
undertaken to extend our knowledge base.
We report on preliminary trials conducted recently to evaluate
NexPro® protein in diets of post-smolt (grower stage) Atlantic
salmon. The study addressed growth and feed utilisation
performance under controlled conditions. The effects of graded
inclusion levels of yeast product (NexPro® protein) on growth,
feed efficiency, nutrient utilisation, flesh pigmentation, blood
biochemistry and gut histology were assessed.

Atlantic salmon trial protocol

Five research diets were formulated as shown in Table 1, i.e.
One control diet (Diet 0, Table 1) with no NexPro® protein was
formulated to meet the known nutrient requirements of Atlantic
salmon (NRC, 2011) with four additional diets containing varying
levels of NexPro® protein at 5, 10, 15 and 20 percent respectively.
Ingredients were mixed and extruded using a co-rotating,
intermeshing twin-screw cooking extruder (ZSK-57, Werner

biotronictop3.biomin.net

Figures 2a and 2b: A typical section of healthy salmon
distal intestine sampled in this study is shown in Photo
1, whereas an example of clinical signs associated
with enteritis is shown in Photo 2. Darker purple lines are
artefacts that occurred most probably at the staining and/
or cutting steps during sample preparation

Biotronic (IR-543632) and BIOMIN (IR-509692) are registered
trademarks of Erber Aktiengesellschaft.

Naturally ahead
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Table 2. Analysed dry matter (DM), protein (P), lipid (L), gross energy (GE), and essential amino acids of NexPro and the five experimental test diets fed to Atlantic
salmon
Nutrient composition (% as-is)
NexPro
inclusion

DM

P

L

GE
(MJ/
Kg)

THR

CYS

MET

ILE

LEU

PHE

LYS

HIS

ARG

TRP

VAL

NexPro

91.1

51.1

5.4

20.71

2.10

1.06

1.13

2.20

6.17

2.78

2.09

1.51

2.39

0.46

2.87

0%

93.5

52.3

20.8

22.55

1.88

0.65

1.04

2.17

4.39

2.48

3.29

1.42

2.95

0.49

2.50

5%

95.7

48.3

27.2

24.50

1.78

0.62

1.02

2.03

4.15

2.35

3.10

1.35

2.77

0.46

2.37

10%

97.1

50.4

26.0

24.90

1.88

0.68

1.04

2.12

4.39

2.45

3.30

1.44

2.86

0.46

2.49

15%

95.2

49.9

25.5

23.91

1.86

0.70

1.09

2.05

4.28

2.37

3.21

1.39

2.76

0.47

2.44

20%

93.0

46.8

24.9

23.77

1.73

0.62

0.95

1.88

4.00

2.18

2.95

1.28

2.50

0.45

2.26

& Pfleiderer, Ramsey, NJ, USA). The oils were added to the
extrudates using a vacuum coater UAS Canada Inc. (Abbotsford,
BC, Canada). The proximate composition of the test diets are
presented in Table 2, analysed according to standard AOAC 2019
protocols, and essential amino acids were also determined for
each diet.
Atlantic salmon (St John River strain; initial body weight
304.0±10.7g) randomly assigned to 35 fish-per-tank were
reared in saltwater (25ppt) in a recirculating aquaculture system
(RAS) equipped with fifteen 750-litre circular tanks. The water
temperature was maintained at 14.2±0.6°C, and dissolved oxygen
was maintained at >90 percent saturation. These were optimum
conditions for the species, allowing for excellent growth and feed
utilisation.
Salmon were hand-fed to satiety, three times daily for the
duration of the 12-week study. Blood samples and distal intestine
samples were obtained from salmon on termination of the feeding
trial. Blood was analysed for a range of haematological indices to
assess health and indictors of stress. Gut sections were fixed and
examined histologically for any dietary-induced lesions such as
enteritis and associated morphological changes.

Results and discussion

retention results were in line with data reported in the literature
(e.g. Shearer et al., 1994; NRC, 2011). These findings were in
accordance with a previous salmonid evaluation of DDGS with
rainbow trout (Oncorhynchus mykiss) conducted by Overland et
al. 2013.
In our study with salmon, whole-body composition,
nutrient utilisation, fillet pigmentation and gut histology were
comparable to salmon fed a practical Control diet. The fillet
colour of salmon was also not affected by the inclusion of
DDG and fish retained a good expression of pigmentation with
consistency across the range of diet formulations. This showed
that overall carotenoid flesh distribution and the retention of
astaxanthin added to feed as the principle pigment was not
masked by NexPro® protein inclusion.
The histological examination of gut morphology with a focus
on distal gut health showed interesting results confirming
the neutrality of NexPro® protein when morphometric
measurements were applied. We know from experience that
certain categories of soybean meal can promote distal gut
enteritis in salmonid fish, especially in salmon, due to various
anti-nutritional factors present in soybean such as saponins
and non-starch polysaccharides and, together, these effects can
be synergistic to cause localised inflammatory reactions and
lesions.
These ANFs are not present in High Protein DDG and have
no deleterious effects on the gut health of salmon. These are
shown clearly in Figure 2, depicting both a typical healthy distal
gut cross-section of NexPro® protein-fed fish and an example
of enteritis in a comparative image of the distal gut region of
Atlantic salmon sampled at the end of the trial. Additionally,
Table 5 provides data on the respective length and width of
salmon mucosal folds, with no adverse effect recorded of

It was shown that NexPro® protein was of high nutritional value
and an acceptable feed ingredient for Atlantic salmon and had no
significant adverse impact on growth, feed intake of salmon, up
to 15 percent inclusion level in this study (See Table 3).
The Thermal Growth Coefficient (TGC) gap converged between
salmon fed the Control and Diet D (NexPro® protein-20) over the
study period. Salmon fed Diet C (NexPro® protein-10) had the
highest final body weight after 84 days (See Figure 1).
NexPro® protein incremental inclusion in experimental diets
of post-smolt Atlantic salmon resulted in Feed
Conversion Ratio (FCR) values in compliance
Table 3. Performance characteristics in post-smolt Atlantic salmon fed the experimental diets over
with those expected for the species under the
84 days.
experimental conditions encountered. FCR was
FBW2
FI4
NexPro
IBW1
TGC3
FCR5
excellent at below 1.0 and varied between 0.93
(g/fish)
(g/fish)
(g/fish)
inclusion
and 0.98 for all respective treatments. There was
0%
295.0(1.6)
720.0(18.1)ab
0.196(0.005)ab
411.9(21.7)a
0.98(0.00)
no indication of changes in pellet quality or the
ab
abc
ab
0.185(0.002)
370.5(0.9)
0.93(0.01)
5%
301.9(8.5)
701.1(10.9)
palatability of feed when presented to the fish.
0.200(0.003)a
414.4(11.5)a
0.93(0.01)
10% 305.7(10.7)
752.1(24.5)a
Growth and feed intake responses were not
0.179(0.004)bc
377.8(10.9)ab
0.97(0.03)
15%
304.7(4.0)
690.8(10.4)ab
significantly driven by dietary lipid and/or
b
c
b
protein contents. Salmon performance was,
0.169(0.005)
348.3(13.7)
0.97(0.02)
20%
305.0(1.6)
663.7(15.9)
therefore, affected mostly by the inclusion level
of NexPro® protein within the diet formulation.
Significance
P=0.8581
P=0.0375
P=0.0029
P=0.0159
P=0.2876
It was interesting to find that the inclusion
a,b,c
Means with different superscripts within a column differ (P < 0.05). Significance of the onelevel of NexPro® protein had no significant
way ANOVA
Between experimental diets. Data are means (standard errors).
effect on proximate composition of whole-body
1
IBW = Initial body weight, 2FBW = Final body weight, 3TGC = Thermal growth unit coefficient,
and amino acid content of fish (See Table 4).
4
FI = Feed intake, 5FCR = Feed conversion ratio
Whole-body protein, lipid, ash and amino acid
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Dry mill ethanol production facility, Flint Hills
Resources, Fairmont, Nebraska

Table 4. Proximate composition of whole-body Atlantic salmon fed increasing levels of NexPro
Diet

Proximate composition (% as-is)
Dry matter

Protein

Lipid

Ash

Gross energy
(MJ/kg)

35.6

19.0

14.8

1.9

10.1

0%

37.1(1.4)

18.8(0.0)

17.1(1.6)

1.7(0.1)

11.0(0.5)

5%

37.2(0.4)

18.4(0.5)

17.5(0.1)

1.7(0.0)

11.0(0.3)

10%

38.0(0.5)

18.5(0.5)

18.4(0.2)

1.8(0.0)

11.3(0.2)

15%

37.8(0.8)

18.7(0.3)

18.0(0.6)

1.8(0.1)

11.3(0.3)

20%

37.0(0.9)

19.0(0.4)

16.8(0.9)

1.8(0.0)

10.9(0.4)

P=0.8023

P=0.5299

P=0.7784

P=0.8222

Day 0
Initial1
Day 84

Significance2

1Initial sample taken from fish fed EWOS Transfer RC 3mm
2Significance of the one-way ANOVA across dietary treatments. Data are means (standard errors).

increasing NexPro® protein on overall intestinal morphometrics.

Summary

NexPro® protein incorporation into a standard Atlantic salmon
diet formulation was able to sustain growth and feed efficiency
contributing to both dietary protein and energy assimilation.
There were no indications of any adverse effects of NexPro®
protein incorporation into diets on blood indices or metabolic
parameters relating to the health and stress status of salmon under
the experimental conditions. These values were within the normal
ranges for farmed Atlantic salmon, showing that metabolic and
physiological homeostasis was not compromised during the trial
period. Similar results for the successful inclusion of high-protein
HPDDG was reported for European seabass by Goda et al, 2019
and 2020. Jin et al. 2014 also found no detriment and excellent
performance of Juvenile Red Seabream (Pagrus major) when fed
similar levels of a rice-based distillers grain, as in this NexPro®
protein salmon evaluation.
It is likely that the continual expansion of the ethanol biofuel
industry will provide a steady and growing DDGS output and
improving processing technologies will provide interesting
economic opportunities for an optimum level of inclusion in
animal feeds. These new proteins offer a next generation of
products for animal nutrition with aquaculture being at the top of
the agenda. This work confirms the feasibility of including up to
15 percent NexPro® protein within feeds for salmon and meeting
with growth and feed utilisation expectations to fill the growing
‘protein gap.’
Future work will be directed towards further optimisation for
different stages of development and studies that would involve
taste panel assessments for retail value and consumer acceptance.

The use of NexPro® protein will likely have positive significance
for fish welfare, especially in terms of gastrointestinal
performance and improved nutrient absorption, compared to
soybean and other plant ingredients, due to various yeast-related
components. An arsenal of high-value ingredients can make a
major contribution to least-cost formulation strategies to mitigate
the use of both fishmeal and soybean protein concentrates.
A further strategy would be to determine if NexPro® protein
can strengthen the immune system of salmon by improving the
gut mucosal interface and to conduct disease challenges to test
its potential functionality in the diet. Various pathogen(s) would
be selected as a function of possible modes of action of NexPro®
protein at the metabolic and physiological level in Atlantic
salmon during crucial stages in production. It would be most
interesting to explore if the product could positively modulate
the gut microbiome and influence the immune response at the gut
mucosal interface.
NexPro® protein has, therefore, considerable potential as a
feed ingredient of choice for farmed fish and the Atlantic salmon
responded well as a typical carnivorous species. This augers
well for other marine fish species such as seabass, seabream
and flounder. It is also a more sustainable ingredient when one
considers the cyclic economy and requirements for environmental
stewardship of resources in the expansion of global aquaculture.
It will have cost benefit advantages and added value in farmed
fish diets.
* This was a collaborative project between Flint Hills
Resources, CHS and Fluid-Quip Technologies. This was part
of Flint Hills Resources’ strategy and continued research
development of NexPro and to validate the product for different
fish species and shrimp for aquaculture diets.

Table 5. Length and width measurements of distal intestine simple folds in Atlantic salmon fed the experimental diets for 84 days
NexPro inclusion
Parameter

0%

5%

10%

15%

20%

Significance1

Mucosal fold length
(µm)

1123.3(20.2)ab

1161.2(19.4)a

1177.3(15.6)a

1072.2(17.0)b

1146.7(17.3)a

P=0.0002

Mucosal fold width
(µm)

169.2(2.9)

174.2(2.6)

172.3(2.2)

170.5(2.3)

176.5(2.8)

P=0.3158

a,b,c Means with different superscripts within a column differ (P < 0.05). Significance of the one-way ANOVA
Between experimental diets. Data are means (standard errors).
1Significance of the one-way ANOVA between diets.
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Winter disease in gilthead seabream:

G

Aquanéo’s approaches for prevention and disease management
by Jean Peignon, Aquaculture Nutritionist, Aquanéo, France

ilthead seabream: A mythical
Mediterranean fish
Gilthead seabream (Sparus
aurata) or ‘The golden javelin’ in
Latin, is an emblematic fish from
the Mediterranean Sea. Renowned
for its delicate mild, white meat,
gilthead seabream is present “in
portion” on the plates of every
Mediterranean seafood restaurant. Its consumption is very old in
the area, as attested by the mosaics from Ancient Rome, showing
detailed pictures of gilthead seabream or archaeological evidence
of dried seabream trade 3,500 years ago from Bardawil lagoon in
Egypt to the Middle East (Sisma-Ventura Guy et al, 2018.)
Traditionally, gilthead seabream was raised in extensive coastal
lagoons, called “vallicoltura” in Italy or “hosha” in Egypt, in which
the humans exploit their seasonal migrations from the sea into the
lagoons by preventing any travel back to the sea. Thanks to its
powerful jaws and teeth, the species is well adapted to extensive
aquaculture as it is able to feed on various trophic niches, from soft
prey like polychaetes or fishes to protected crustaceans or molluscs
and even benthic plants (Chaoui et al. 2005).

In nature, young fish join the low water lagoons in spring,
where the natural production and temperatures are high, and
return in winter to the calm deep waters to reproduce. Nowadays,
gilthead seabream is one of the two main species cultivated in
Mediterranean, along with European seabass (Dicentrarchus
labrax). In 2017 the aquaculture production in Mediterranean,
based on sea cages, reached around 110,000 million tonnes (mt)

Cold temperatures: The gilthead seabream’s Achilles’
heel

Mediterranean farmers know it: compared to the European
seabass, gilthead seabream is more sensitive to temperature drops.
In nature, this sensitivity can be tackled by migratory behaviour.
When temperatures drop, gilthead seabream leave their coastal
areas to move to warmer and more stable deep waters, where they
reproduce. Spawning occurs between December to January and
juveniles join the coastal area to feed on more productive biotopes.
Gilthead seabream is a protandrous hermaphrodite, meaning that
they are functionally male in the first two years of their life before
switching to females. Sex reversal occurs in around the second or
third years and impacts the migratory behaviour: with age they
tend to stay in deeper water.
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Figure 1: Annual evolution of the average condition factor of Gilthead seabream in
Aquaculture in sea
Lake Mellah, adapted from Chaoui et al. 2005 and Djebar et al. 2003.
cages makes migration
impossible and, therefore,
gilthead seabream are
facing challenging
conditions during winter
time as surface water
parameters fluctuate with
the weather conditions:
temperature drop and
unstable salinity generates
a metabolic disruption
characterised by an array
of symptoms called the
‘winter disease’ or ‘winter
syndrome’.
The term ‘disease’
can be misunderstood:
‘Winter disease’ is not
caused by a pathogen,
it is a multifactorial
a pale and friable liver, a sign of steatosis (Ibarz, Antoni & Padrós
pathology leading to metabolic disruption, organ dysfunction
2010).
and immunosuppression. Pathogens can take advantage of the
Studies of wild populations in Algeria (Chaoui et al. 2005,
weakened fish, but they are not the cause of it. Scientists (Ibarz,
Chaoui et al. 2006, Chebel, Fateh & Mezedjri, 2018) bring
Antoni & Padrós, 2010), describe two types of syndromes:
chronic mortality from December to February, when temperatures valuable informations to understand the metabolic changes
occurring with temperature variations:
are below 12°C and a second associated with the presence of
infections by Pseudomonas anguilliseptica, characterised by acute • Starting from November, when temperature goes below 15°C,
the feed consumption decreases, ending to a fasting period in
mortality, usually in early March and April when temperature
December when temperature is around 11°C
recover to 15-17°C. The symptoms are diverse: pale gills, corneal
• The period from October to December is characterised by
opacity, or distended gut tract can be noticed, but the main one is

Future proofing your aqua feed
production starts with
co-creating the perfect fit.
Let’s build or upgrade
your aqua feed mill.

All great ideas start with a dialogue. What’s your ambition?
We at van Aarsen believe that sharing know-how and co-creation are essential in finding the
perfect fit. Whether you are looking to modernize or expand your aqua feed production, want to
replace aging machinery with future-proof innovations, or need advice in the planning and
setup of a completely new aqua feed mill, Van Aarsen is the knowledge partner for you.
Take a look at our website.

www.aarsen.com/process/aqua-feed
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intense gametogenesis
• The hepatosomatic index, the liver’s weight to bodyweight
ratio, increases from August in response to the intensive
feeding activity and decreases concomitantly with
gametogenesis.
These evolutions are reflected in the condition factor K, where
K = (Fish weight/fish length^3)*100), through the year (See
Figure 1). High condition factors are associated with plump fish,
while low condition factors with lean fish. The gametogenesis
positively influences the condition factor, as the gonads represent
around 14 percent of the total body weight in December (Chaoui
et al. 2005). The authors conclude that, in nature, gilthead
seabream has a seasonal feeding pattern and its intense feeding
activity in summer, allowing gilthead seabream to store energy
and nutrients in the liver, which is subsequently transferred to the
gonad when feeding activity is decreased.
This strategy is not unique to gilthead seabream, as storing
nutrients in the liver during intensive feeding period, in
preparation of later remobilisation for gametogenesis, are key
factors for reproductive investment and maternal output in
several marine fishes (Murzina et al., 2012). However, in the case
of gilthead seabream culture, feed management oriented toward
growth and containment can negatively interact with metabolic
processes aligned with a migratory pattern.
As seen above, a pale and friable liver is a main symptom of the
‘winter disease’. It is worth mentioning that the liver is a central
organ in fish homeostasis: It plays an important role in energy
storage and lipid metabolism, but it is also involved in diverse
vital functions such as digestion, blood cleansing, detoxification,
energy metabolism, reproduction, immunity etc. Impaired liver
functions will impact the overall capacity of the fish to cope with its
environment, making it more susceptible to the surrounding threats.
Scientists (Ibarz, Antoni & Padrós, 2010) reported that the
damaged liver of gilthead seabream suffering from ‘winter disease’
is linked to a rapid accumulation of lipids coming from adipose
storage in the muscle and the viscera to the liver. If fat is essential,
any excess can be detrimental. Added to the metabolic slowdown
caused by temperature drop, which cannot be mitigated by fleeing
to deeper and warmer waters, in a culture environment it can be
considered to be too much for the gilthead seabream to manage.
Excessive lipid deposition alters others liver functions such as
those listed above, leading to overall unhealthy fish condition. This
metabolic collapse is the essence of ‘winter disease’.
If cage culture does not allow the industry to follow the
natural behaviour of seabream, it is possible to adjust practices
to mitigate the impact of ‘winter disease’. Nutrition and, by
extension, feed management are the main parameters that can
be adapted to reduce the risk of steatosis and match nutritional
profiles to the ever-evolving winter requirements.
Gilthead seabream are known to be voracious fishes: Mussel
farmers in the south of France nicknamed them “piranhas” in a
local newspaper, referring to their tendency to form schools and
perform raids or “razzia” on mussel colonies. Their metabolism is
adapted to consume high amounts of energy in summer, but this
ability is drastically altered by temperature drop: It is important
to adapt the nutritional intake accordingly.

Aquanéo’s approach: A three-pronged strategy

Nutrition needs to follow the metabolic rhythm of fish and not
the opposite. For that reason, Aquanéo, the aquaculture brand
of Techna - specialists in animal nutrition- , has developed an
holistic approach to reduce the incidence of ‘winter disease’ and
help farmers to improve their performances:

• The first aspect recommended is to rethink the nutrition of
gilthead seabream according to their seasonal feeding pattern:
with two distinct requirement specifications for summer and
winter. In commercial conditions, starving during long periods
is not desirable, Aquanéo proposes to readjust nutrients to
cover the specific needs and remove any excess
• Another important aspect is energy delivery, in relation to
water temperature and metabolic rhythm of fish. Balancing a
diet is one thing, but if this is over distributed, then the whole
benefit disappears. Taking this into account, Aquanéo has
developed specific feeding tables
• Finally, some plant extracts have the ability to promote lipid
metabolism and protect the liver. Aquanéo has developed a
special additive to support gilthead seabream metabolism and
help them to go through the winter season.
‘Winter disease’ is a complex problem. Aware that it cannot be
managed with a simple solution, Aquanéo mobilised its expertise
in nutrition and feed additives to submit to the aquaculture
industry a multifaceted approach with synergistic actions. With
these three pillars (feed formulation, including additive use and
feeding tables) Aquanéo will help feed millers to create a full
feeding programme designed to answer this issue.
The relationship between gilthead seabream and inhabitants of
the Mediterranean basin is very old, whilst modern aquaculture,
on the contrary, is very young. Aquanéo is willing to contribute
to the general effort made by the aquaculture industry to develop
sustainable practices and, with respect to gilthead seabream
metabolic particularities, provide final customers the healthy and
delicate “golden javelin” they enjoyed eating for centuries.
Shall you require more information on Aquanéo’s support
regarding winter disease, please contact us at:
jean_peignon@techna.fr
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Biotechnology
Using biotechnology to improve the nutritional
value of plant feed ingredients in aquaculture fish
diets

E

by Dr Ioannis Nengas, Research Director, Hellenic Centre for Marine Research, Greece

nsuring food supply to a population that
is expected to exceed nine billion before
the middle of the century remains one
of our biggest challenges, according to
the Food and Agriculture Organisation
(FAO, 2017). Aquatic organism farming
is one of the world's fastest-growing
food sectors, providing the planet with
about half of all globally consumed
fish. According to FAO, aquaculture will contribute to both food
security and the economic well-being of large populations. Today,
world production of aquaculture products has set a new record,
representing 55 percent of the total seafood produced, amounting
to a total of 200 million tonnes-per-year.
However, the expansion of aquaculture production requires a
proportional increase in aquafeed production. So, the challenge
that the aquaculture industry has faced over the last few decades
is to identify sustainable and nutritious ingredients to support
the sector’s growth. The aquafeed industry has recognised for
many years now that the utilisation of plant feedstuffs for the
production of aquatic species is an essential requirement for the
future development of aquaculture. Such plant feedstuffs must
provide nutritious components that will efficiently grow aquatic
species with minimal environmental impact and produce highquality fish flesh to promote human health benefits in a costeffective manner (Gatlin et al., 2017).

Although many plant-derived animal feed ingredients contain
acceptable amounts of protein, essential amino acids, calories,
certain minerals and vitamins, their use is still limited due
to the presence of several endogenous antinutritional factors
(ANFs) that adversely affect enzyme activity or the absorption
of minerals and other nutrients (Rasha et al., 2011). Some of
the antinutritional factors in plant ingredients can be partially
or totally inactivated by heat processing, such as roasting,
autoclaving, extruding or cooking, prior to inclusion in fish
feeds (Francis et al., 2001). However, high heat compromises
these ingredients’ nutritional quality due to partial destruction
of heat-sensitive nutrients and is not effective on some of these
antinutritional factors.
One way to enable the extensive use of plant feed ingredients
by increasing their nutritional value and minimising the
antinutritional factors is by using biotechnological processes.
These processes include solid-state fermentation (SSF) and the
use of exogenous dietary enzymes.

Solid-state fermentation

Fermentation is a process involving microorganisms,
substrates and specific environmental conditions that converts
complex substrates into simpler compounds (Niba et al., 2009).
Fermentation products will vary depending on the characteristic
of the microorganisms, substrates and conditions used.
Conditions include temperature, pH, dissolved O2 and CO2,

Table 1: Summary of the most recent results of fermented plant ingredient usage in diets of the most economically important aquaculture species
Species

Organism

Plant-based
feedstuff(s)

Effects

Reference

Aspergillus niger

Soybean meal,
groundnut oil cake,
rapeseed meal,
sunflower oil cake

Improvement of protein and amino acid digestibility

Rajabdeen Jannathulla
et al., 2018

Bacillus spp

Defatted and heattreated soybean meal

Improved the nutritive value of soybean meal, and the
non-fish meal diet containing this fermented soybean meal
at 47.6% attained similar growth performance, nutrient
digestibility and physiological conditions

Yamamoto, T. et al.,
2010

Lactobacillus

Lupin meal

Potential to substitute FM with 75% fermented LM protein
without triggering adverse impacts on growth and health
performance.

Ilham, I. et al., 2017

Red sea bream, Pagrus
major

Aspergillus oryzae

Rapeseed meal

Improvements on growth performance, health and innate
immune status

Dossou, S. et al.,
2019

Atlantic salmon, Salmo
salar

Lactobacillus
acidophilus

Soybean meal

Fermentation eliminated sucrose, reduced the levels of
raffinose and lowered the trypsin inhibitor activity

Refstie, T. et al., 2005

Turbot, Scophthalmus
maximus

Lactobacillus
plantarum

Soybean meal

Fermented SBM replaced up to 45% of FM protein without
influencing growth. Fermentation reduced indigestible
oligosaccharides and ANFs in SBM and enhanced the ADCs
of dry matter and crude protein of SBM.

Wang, L. et al., 2016

Shrimp, Penaeus
vannamei

Rainbow trout
Oncorhynchus mykiss

Barramundi, Lates
calcarifer
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operational systems, mixing and the length of the fermentation
process (Renge et al., 2012). Fermentation improves the
nutritional quality of feedstuffs by:
• Lowering the fibres
• Increasing protein and lipid content
• Improving vitamin and mineral availability
• Improving amino acid digestibility.
It has also been reported to increase feed palatability (Borresen
et al., 2012). A major benefit of the process is that it decreases the
antinutritional content in plant feed ingredients and mycotoxin
levels (Niba et al., 2009; Canibe and Jensen, 2012).
SSF is the fermentation process that involves a solid substrate,
such as plant ingredients, in the absence of liquid. SSF is
generally exploited to produce fermented dry ingredients that
can be added to basic feed mixes. Due to the low moisture
content, the SSF method can only be carried out by a limited
number of microorganisms, mainly fungi such as Aspergillus spp.
and Rhizopus spp., although some bacteria, like Lactobacillus
spp., can also be used (Supriyati et al., 2015). SSF-processed
ingredients are more compatible with aquafeed production.
Fermented plant ingredients, especially those produced through
SSF, as components in aquafeeds are potential raw materials
and have gained the aquaculture industry’s interest. Table 1
documents results from the incorporation of fermented plant
feedstuff in diets of various aquaculture species.

Exogenous dietary enzymes

Aquaculture, like the rest of the animal production sectors, is
trying to minimise feed costs and, for this reason, has recently
turned its attention on the use of exogenous dietary enzymes
in plant-ingredient-rich feeds. This is due to their capacity to
improve nutrient digestibility, which is low because aquatic
species lack the endogenous enzymes needed for breaking down
the complex cell wall structure of plant ingredients and release
nutrients. Another important benefit of their incorporation in feed
formulations is the breakdown of antinutritional factors, such as
fibres, phytate and non-starch polysaccharides (NSPs), which
lower performance and compromise the health and well-being of
the animals (Alsersy et al., 2015).
Exogenous enzymes as feed additives have been extensively
studied for the poultry and pig feed industries, and their dietary
incorporation is now common practice for the reasons above.
However, for aquaculture species, research on exogenous enzyme
supplementation has been focused mainly on phytase. Only
recently has the interest and research into dietary carbohydrases,
proteases and enzyme mix supplementation increased (Gatlin et
al., 2017).
The primary function of exogenous carbohydrases is
to hydrolyse complex NSPs present in plant feedstuffs.
Furthermore, carbohydrase supplementation increases
digestibility of energy-yielding nutrients, such as starch and fat.
In addition, it is possible that carbohydrases also act to improve
nitrogen and amino acid utilisation by increasing access to
protein for digestive proteases (Tahir et al., 2008). As with other
nutrients, carbohydrase enzymes are also involved in improving
the availability of minerals in diets to the target organism.
Moreover, carbohydrases may promote and support the growth of
beneficial bacteria, thereby improving the gut and overall health
of the animal (Adeola and Cowieson, 2011).
Apart from the breakdown of carbohydrases, it is essential to
improve the availability of proteins within the plant ingredients
by supplementing dietary proteases. Proteases comprise a class
of enzymes that hydrolyse protein into smaller proteins, peptides
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Table 2: Effects of exogenous enzymes on several aquaculture species fed plant-based diets
Species

Exogenous enzyme(s)

Plant-based feedstuff(s)

Effects

Reference

Enzyme mix (trypsin, alkaline
protease, acid protease,
amyloglucosidase, amylase and
cellulase)

Soybean meal

Higher feed intake, final weight and growth rate,
better feed efficiency and maintenance ratio

Carter, C. et al.,
1994

Enzyme cocktail (pepsin,
papain and α-amylase)

Corn gluten and soybean
meal

Growth performance and feed utilisation were
significantly higher. Enhanced hematological indices

Goda, A. et al.,
2012

Sea bream, Sparus
aurata

Non-starch polysaccharidases

DDGS

Supplementation of DDGS-based diet with
exogenous carbohydrases, improved feed utilisation
efficiency and economic efficiency ratio

Diogenes, A. et
al., 2019

Japanese seabass,
Lateolabrax japonicus

Protease, xylanase, glucanase
and mannase

Plant ingredients

Supplementation can improve growth performance,
digestive enzyme activity and non-specific immunity

Huang, Z. et al.,
2020

European sea bass,
Dicentrarchus labrax

Multi-enzymes

Plant-based diet

Improved the digestibility of dry matter, protein,
lipids and energy

Magalhães, R. et
al., 2018

Turbot, Scophthalmus
maximus

Multi-enzymes

DDGS, soybean meal, corn
gluten and wheat gluten

Exogenous enzymes complex enhanced the ADC of
dry matter, lipids, protein, energy and some essential
amino acids of turbot juveniles fed diets rich in
NSP. Increased digestive enzymes activity and to
modulated microbiota

Diogenes, A. et
al., 2018

European sea bass,
Dicentrarchus labrax

Protease enzyme

High-protein DDG

Significant increase in growth performance and
feed utilisation. In addition, enhanced feed intake
efficiency and health status of fish

Goda, A. et al.,
2020

Rainbow trout,
Oncorhynchus mykiss

b-glucanase, xylanase, protease

Soybean meal

b-glucanase and protease caused a breakdown of NSP
structures, followed by an increase in the apparent
digestibility of some, but not all, dietary nutrients

Dalsgaart, K. et
al., 2016

Atlantic salmon,
Salmo salar

Nile tilapia,
Oreochromis niloticus

and amino acids. Without proteases, these bonds cannot be easily
broken, and proteins, therefore, could not be readily digested by
fish and crustaceans.
There is an increasing number of publications on the use of
exogenous enzymes dietary supplements or enzyme complexes,
comprising mainly of carbohydrases and proteases with very
promising results. Table 2 summarises the most recent findings.
With all these potential benefits from biotechnological
novelties, today’s formulator has more tools to nutritionally
and economically optimise aquafeeds. Research is ongoing on
the effects of different substrates, microorganisms, different
methods of producing enzymes and feed ingredients, as well
as the interaction of these innovations with the metabolism,
growth, intestinal health and immune system of cultured aquatic
organisms.
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Integration to other software packages
Turn Key installations incl. training, service & support

Scan the QR-Code to
discover our solutions!
www.inteqnion.com

Conference Sponsor
Egyptian Aquaculture Society (EgAS)

Silver Sponsor

WAS Premier Sponsors

Conference Management
worldaqua@was.org
www.was.org
Exhibits & Sponsors
Mario Stael
mario@marevent.com
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WAS - African Chapter
Blessing Mapfumo
africanchapter@was.org

Our fish pumps range is expanding!

Pescamotion 40
(Ø8’’ - Ø200mm)
Stainless steel housing

New 2020

Pescamotion 10
(Ø2,5’’ - Ø65mm)

Pescamotion 30
(Ø6’’ - Ø150mm)
Stainless steel housing

Since 1958 Faivre company develops and manufactures
high quality equipments for the aquaculture industry.

Pescavac 50
(Ø8’’ - Ø200mm)
Stainless steel housing

www.faivre.fr

Faivre Sas 7 rue de l’industrie 25110 Baume-Les-Dames France
Email : info@faivre.fr
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Tech update
Evoy electric fish farming boat

Evoy is on a mission to reduce marine emissions by delivering 100 percent electric motor systems for new and
existing power boats. Their electric propulsion system is retrofit compatible and can travel at up to 50 knots,
an 800 horsepower engine. The Evoy electric engine makes no noise, releases no fumes and is easy to use with
fast charging and no maintenance needed.
The Evoy is an incredibly smart solution. The large touchscreen boasts a variety of features, including a ‘Take
me home’ feature, cloud-based updates and comes with its own unique Evoy app for your smartphone, to
make the most out of your marine travels.
www.evoy.no
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Electric boats

Evoy fish farming boat eliminates emissions with ABB drives
Capable of operating at speeds up to 49 knots (90 kilometers-per-hour), Evoy is
possibly the world’s fastest serial-production craft of its type. At the heart of Evoy’s
electric propulsion system is an ABB drive.

A better boat for fish farmers

by Evoy, Norway

Under the Paris
agreement, Norway
pledged to reduce
its greenhouse gas
emissions by at least
50 percent by 2030.
To achieve this goal,
the country is leading
the way in electric
vehicles. Its maritime
industry is following
suit with innovative
designs such as the
Evoy electric fish
farming boat.

Evoy is the brainchild of Leif A Stavøstrand, a Norwegian fish farmer who wanted to
design a new type of electric boat for his industry. The aim was to find an alternative to the
usual craft powered by noisy, carbon dioxide-emitting internal combustion engines. The first
of these boats, Evoy 1, was named officially by the Norwegian Prime Minister, Erna Solberg.
Fish farming is a growing industry. Since 1961, the world’s consumption of fish has risen at
twice the rate of population growth. While the nutrients and organic matter from aquaculture
sites does not constitute an environmental problem, most of the specialised boats used in the
industry still rely on diesel.
To overcome this challenge, Leif began investigating more environmentally friendly
designs. His first design was based on a catamaran with electric motors located within the
foils. With his father’s help, Leif decided to turn this idea into a real product, and they started
looking for industrial equipment and solutions to start the build.
After exploring the market for several years, Leif realised that the right solution still did
not exist, so he decided to take matters into his own hands. He resigned as CEO of Saga
Fjordbase in Florø and started a new company, Evoy, to develop marine electric propulsion
systems.
“There were two main reasons why I took the chance to start Evoy,” said Leif. “First, I
am personally committed to protecting the environment. I have two daughters, four and
seven years old, and I am concerned about their future. The second reason was that I knew
I would regret not trying.” says Leif.

How can drives help fish farmers?

Evoy’s goal is to eliminate boating emissions and make boats 100 percent electric. The
company offers turn-key systems which can be installed in new boats and retrofitted into old
boats. At this point in the design process, Evoy had decided on batteries and motors, but it
needed a system to make them work together. This is where ABB’s HES880 drive come in.
The HES880 drives supplied by ABB feature IP67 protection. This certification is vital
for the fish farming market, as all equipment onboard must be able to withstand the wet
conditions. The drives are also easy to install and program, which is important for retrofitting
boats which currently use internal combustion engines.
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That was the final piece of the
puzzle, and Leif’s new vessels are
ready to sell to fish farmers. He
believes that the simplicity and
reliability of electric propulsion is a
perfect fit for this niche market which
requires extremely resilient boats.
In normal operation, at speeds up to
25 knots, the onboard rechargeable
batteries will allow Evoy 1 to operate
for around one hour. At much lower
speeds of four-to-five knots, the
operating time increases to several
hours. The boat can be fully charged
in 30 minutes using a high-speed
charger. As well as operating as a
local service boat in the aquaculture
industry, the Evoy design could find
many other applications in tourism
and harbor sightseeing.
In the future, Evoy aims to move
beyond building boats to become
a full system supplier. Leif’s next
idea is to extract data from the boats
to develop an ‘improvement loop’:
a cloud-based solution for remote
monitoring, data collection and
analysis.
https://evoy.no

Clearly - Healthier Harvests!
For four decades, Aqua Ultraviolet has been the
premier manufacturer of ultraviolet sterilizers and
bio-mechanical filtration.

CLASSIC UV STERILIZERS

SL STAINLESS STEEL
STERILIZERS

VIPER SL STERILIZERS

ULTIMA II FILTERS

Call today or visit us online to learn
how AquaUV can grow your application.

US: (951) 296-3480 | AquaUV.com
@AquaUV

@aquauv

AquaUltraviolet
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Recirculation
Where prawns are king: How plastic filter media helps an
innovative seafood farming enterprise
by Junaid Hassan, Warden Biomedia, UK
If you think that prawns belong in a 1970s cocktail, think
again. King prawns have moved up-market and demand
is insatiable. Currently, the UK consumes around 40,000
tonnes-per-annum and Europe about ten times that.
Unfortunately, most have travelled, frozen, 6,000 miles from
the Far East and Central America, leaving a massive carbon
footprint.
But, in 2015, Dougie Allen and James McEuen set out to
change that when they founded Great British Prawns. Both men
have a background in the army and attended Cranfield University.

“We saw an opportunity in the expanding prawn market”, says
Dougie, “and we wanted to find a better way of farming shellfish.
Specifically, we wanted to increase production intelligently and
responsibly with a focus on production efficiency gains while
ruthlessly focusing on animal welfare.”

A stable economy

Appropriately, for farmer’s son Dougie, their first experiments
in prawn breeding were undertaken in a converted stable on
a farm in Fife, Scotland. Inspired by their success, they were
joined by Technical Director Dr Andrew Whiston, a hands-on
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marine biologist with twenty-five years’ experience in the design,
construction and operation of Recirculating Aquaculture Systems
(RAS).
In the summer of 2019, with Andrew acting as Project Manager,
the company opened its first sustainable king prawn farm in the
Scottish village of Balfron, Stirlingshire. Now it supplies fresh
prawns to hotels and restaurants within a two-hour drive of the
farm.
“We know that consumers are increasingly concerned about
the environmental impact of seafood production and to be
sustainable”, says James. “COVID-19 has focused a lot of
customers on air freight, or lack of it and they are much more
appreciative of the home-grown product, so the future of
aquaculture really has to be land-based”.

RAS reduces waste

“Traditional fish farms basically suck water in, use it, and then
throw it away”, says Andrew, “But on-site treatment allows us to
recirculate water, filter, and reuse it; so we waste only about 0.5
percent of the water volume each day.”
The farm holds about 1,500 tonnes of water, split across 34
tanks, containing around five million King prawns. “If this were
an open system, rather than RAS,” Andrew explains, “the farm
would be dumping around 700 tonnes of water-per-day, instead
of around seven, which would not only be expensive in both
cash and carbon but also, with climate change putting water
resources at risk, environmentally damaging. It also means less
chance of contamination of the natural environment by waste or
by the escape of farmed livestock. Storm Ellen cost one off-shore
salmon farmer a loss of 50,000 smolts in August when his pens
were ripped open in the wind.”

Junaid Hassan

Better biosecurity

RAS provides a high level of biosecurity and environmental
control, so prawn health is significantly improved. However,
prawns excrete metabolites which increase the carbonaceous

Compressors

made for aquaculture
M 50 AQUACULTURE

built for OFFSHORE conditions

www.kaeser.com/aquaculture
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biological oxygen demand (BOD) and the ammonia
concentration of the circulating water. In order to ensure
healthy prawns, the BOD should be less than 3.0mg/l and
ammoniacal nitrogen below 1.0mg/l.
Treating the recirculating water to remove these
contaminants is crucial. And this is where Warden
Biomedia come in. At the Balfron RAS farm, treatment
is achieved by passing the circulating water through
an aerobic moving bed biofilm reactor (MBBR). This
combines the oxidation of carbonaceous BOD into
carbon dioxide with nitrification to convert ammonia into
nitrate.
MBBR is a biological attached growth process, with
an established track record of over twenty-five years.
The biomass is supported on plastic media, which
is free to move within a reactor, which is aerated
by bubbling air through it. The Balfron plant uses
Warden Biomedia’s Biopipe+ media. Biopipe+ is an
innovative finned wheel shape, with a protected surface
area of 500m²/m³ which provides a range of microenvironments conducive to the growth of different
bacterial populations.
In particular, it encourages the growth of the slowgrowing nitrifying bacteria, Nitrosomonas and Nitrobacter,
that convert ammonia to nitrate. This ensures efficient
removal of both BOD and ammonia. The high surface area
increases the overall biomass concentration, minimising
the aeration tank volume, and the large openings in the
Biopipe allow for the wastewater to pass freely through
the media helping to maintain a healthy and thin biofilm.

Made in Britain

Andrew is enthusiastic about his MBBR system. “The
Warden Biomedia allows us to recirculate water, filter it, and
reuse it. We’d been quoted twelve weeks delivery from a
competitor”, he says, “but Warden Biomedia provided offthe-shelf service. The media arrived on time and we obtained
the expected amount of nitrification from the Biopipe+.
What’s even better is that Warden Biomedia is a Made in
Britain member and just a few hours down the road!”
www.wardenbiomedia.com
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Innovations this month
October 2020
In this month’s Technology Showcase we
explore innovations that can help save
both time and money in your fish farming
operations. This month we take a look at
feeders, ROVs and farm guards.

Fauna Guard
Ace Aquatec
has partnered
with Van Oord to
provide a solution
for creating a safe
exclusion zone for
marine wildlife,
to minimise the threat of predators
for fish farming operations. Using
the academically validated sound
patterns developed by Van Oord and
Dr Ron Kasteline in their trademarked
Fauna Guard, Ace Aquatec has
made available its deterrent hardware
platform to provide the best solution
for marine mammal mitigation.
Three modules are available for
three different forms of hearing
specialists. A 50-300kHz transducer
moves cetaceans, whilst a 100400kHz module moves turtles to a safe
exclusion zone and a 1-5kHz module
moves pinnipeds such as grey and
common seals.
www.aceaquatec.com
aqfeed.info/e/974

Do you have a product that you would like to see in our pages?
Send products for consideration to
rebeccas@perendale.co.uk

UVS100RL/UVS300RL
Fitted with a high resolution colour camera, 700TVL, sensitivity 0.01
lux, (night mode) and integrated LED lighting (500 lumens), the
UVS100RL and UVS300RL video systems allow performing any kind
of underwater inspection, whether directly from the surface with a
telescopic pole, with a diver, or from any fixed or moving support.
The waterproof display and control console has a 12-inch LCD
screen and a digital
recorder/reader. The
embedded batteries
allow a four-hour
autonomy which can
be extended to up to
eight hours. The console
and the camera are
connected through
an umbilical for power
supply and video signal.
Audio communication,
text and depth metre
functions are available
on demand.
www.subsea-tech.com

AKVA Subsea Feeder
The AKVA Subsea Feeder is an underwater feeding system that
feeds fish at a depth of approximately eight metres. The feed is
transported to the pens through a regular air hose. Water is added
and passed down through a main pipe. The water is added
by using a pump that draws deep water of good hygiene, in
order to ensure the required speed of the feed. The feed is then
spread using a dispersion unit of 17 metres in circumference with
12 feeding units so that the feed is spread about the pens in a
satisfactory manner. The feeding rate is up to 50kg of feed-perminute. Experience from using the system shows the need for bird
netting is not required.
www.akvagroup.com

Deep Trekker Mort Pusher Kit
Use your ROV to help keep your fish farm clear of morts. The mort
pusher is a great tool for pushing morts toward your liftup system. If
you do not have a mort vacuum or pump in place, you can also
use the mort pusher to recover morts one at a time.
The Mort Pusher mounts to the front of Deep
Trekker’s DTG2 or DTG3 ROV. Position the
mort digging front end of the
pusher beneath a mort and
then use the steel frame to
corrall a mort, then direct it to
the location you desire. Using
the pitch, users can corrall
the mort then deliver it to the
surface of the water.
www.deeptrekker.com

Pro 4 Ultra ROV System
The Pro 4 Ultra ROV System from VideoRay is the perfect solution
for users who only need the most basic functionality of an ROV.
The Ultra is perfectly suited for routine tasks, such as basic visual
inspections or observations in normal environments, down to
305m (1,000 ft). A sleek laptop with a lite version of VideoRay
Cockpit Software controls the ROV and displays the video
feed. The included sunshade enhances screen visibility in bright
environments. The Ultra system also comes with a wired USB hand
controller, Pro 4 user manual, custom packaging, and a Pro 4 Basic
Tool Kit. The VideoRay Ultra is compatible with accessories such
as the manipulator, water sampler, laser scaler, and other similar
accessories.
www.videoray.com
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STRONG ENOUGH
TO FACE EVERYTHING!

FIAP’s Clockwork Belt Feeder
Feeding fish is a major part of the work involved in aquaculture
operations. In order to design production processes efficiently
and economically, it makes sense to use a feeding system that
is extremely flexible and versatile. As a logical consequence, the
FIAP clockwork standard was developed. The conveyor belt is
tensioned, the housing filled with the desired amount of feed and
the feeder is immediately ready for use.
As an innovative company, FIAP has further developed the
clockwork feeder standard and now also offers the FIAP Clockwork
Feeder in a professional version. The FIAP Movement Feeder Profi
is available in two sizes (capacity 3kg and 5kg respectively) and
with two different movement times (12 hours and 24 hours). The
absolute novelty of the FIAP clockwork professional is the drive
shaft made of seawater-resistant aluminium with an integrated
conveyor belt. The newly developed, spring-loaded centring pin
enables the shaft to be removed and installed in just a few simple
steps, which is particularly helpful with regard to regular cleaning
and disinfection.
The built-in slide ring bearing ensures that the FIAP clockwork-fed
movement runs smoothly and precisely. The housing and the cover
have excellent weather resistance and a long service life. Progress
into a new era that has an economic impact in every production
facility.
www.fiap.com

Leiber® Beta-S –
β-glucans for:
Plany Freshwater Reservoir
The Plany Freshwater Reservoir is ideal for the treatment of amoebic
gill disease and lice in fish farms. Plany’s innovative solution has been
sold internationally since 2014 and continues to pioneer advancements
in disease treatment for the aquaculture industry. This unique solution
enables shorter treatment times and effectively treats diseases with
efficiency and with the safety of fish in mind. Treatment with fresh water is
the best and most gentle treatment method available.
More and more salmon farmers are using freshwater treatment to
combat lice. With Plany Freshwater Reservoir, you are assured access to
fresh water near the fish cages, something that can, otherwise, be a big
challenge.
www.plany.no

Improvement of the cellular &
humoral defence mechanisms
Support of immunological
competence in larval &
juvenile stages
Improvement of feed conversion

leibergmbh.de
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Atlantic salmon

by Rebecca
Sherratt, Features
Editor, International
Aquafeed

Atlantic salmon
(Salmo salar) is
a species of fish
synonymous with
the aquaculture
industry. Farmed
throughout the
world, the salmon
industry only
continues to expand
year-on-year as
the demand for
sustainable protein
grows.

S

almon can be found across much of Europe, North America, Canada and
Australia and are most widely farmed in Norway and Chile.
The species can be distinguished by its large mouth and silvery colour, which
may contain distinct spots of green, brown or blue. Males and females can be
easily distinguished, as male salmon develop a distinct kype (a hook on the
lower jaw which can be displayed as a form of dominance).
Salmon farming first began in the UK in the 1800s, before being further
popularised in Norway in the 1960s through sea cage farming, which
was proven to increase salmon to a marketable size and ensure increased
profitability. Following these developments, farmers soon began to establish salmon farming facilities
in Canada, Northern America, Scotland, Australia and Chile.
The rapid increase in salmon farming has led to decreased prices, as production continues to outpace
demand. Despite this, a shift is being exhibited towards a rising demand for sustainable protein, which
can be readily provided by salmon. As salmon has proven challenging to sell at or above cost of
production, many countries have implemented quality checks.
In 1990, 225,642 tonnes (t) of salmon were produced globally, which has seen a significant increase
year-on-year. In 2015, 2,381,579t of salmon were produced, 90 percent of which is specifically
Atlantic salmon. The primary market for Atlantic salmon imports is Europe, North America and
Japan.

Diet

Salmon do not have any strict form of protein requirement but
require many essential amino acids to ensure proper growth,
such as histidine, leucine, lysine and methionine. The dietary
requirements used for Atlantic salmon is notably similar to that
of Rainbow trout (Oncorhynchus mykiss). Essential elements
needed by Atlantic salmon are also notably similar to that of
terrestrial animals, such as zinc, selenium, iron, magnesium
and phosphorus.
Salmon feeds are primarily made up of fish meal and
fish oil, but the growing demand for protein has led to the
development of vegetal and insect proteins sources. Many
technological solutions are now also on offer for salmon
farmers to monitor their feeding processes, so fish can be
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fed without risk of overfeeding and excessive waste being
produced. Salmon feed is primarily produced via extrusion
technology, as they prefer slow-sinking pellets. Vacuum
infusion is commonly used to allow fat to penetrate the pellet,
ensuring that the feed contains high levels of lipids. Pellets will
typically be between 1-11mm in diameter.
In order for salmon to obtain the bright pink colour the
consumer market is accustomed to, salmon may be fed carotenoid
pigments. Wild salmon feed on squid, shrimp and a variety of
smaller fish.

Salmon production

Prior to being placed within silo systems, salmon eggs are
fertilised and disinfected. Unfertilised eggs are subsequently
removed. Egg incubation typically takes place at <10°C (50°F).
Once hatched, alevins will mark their readiness for food by
ascending to a higher water column. In nurseries, fish are stored
and maintained at densities of approximately 50kg/m3.
Once the salmon have grown to an acceptable size, they are
transferred to sea cages, typically at depths of around 15-18
metres (m) and up to 100m in diameter. It is crucial that the
location of these cages accommodates the requirements of
Atlantic salmon. Water salinity, flow and exchange rates must be
considered. Atlantic salmon best thrive in salinities of 33-34‰
and temperatures of between 6-16°C. Salmon will typically grow
in these cages for two years and are harvested once they reach
2kg in size.
Wild salmon are caught via traditional, commercial fishing
techniques, primarily in areas such as Russia, Japan and North
America. Approximately 69 percent of salmonid production takes
place on farms, with 31 percent being wild stocks.
Anuncio ICC - HLY - Tilapias - EN - 19x13.2cm.pdf 1 11/01/2019 14:53:10
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In a study conducted at Cairo University *,
Hilyses®
demonstrated
its
efficiency
on
zootechnical indexes, showing a drastic reduction of
the mortality rate of Nile tilapia (O. nicoticus)
challenged with Aeromonas hydrophila.

TILAPIA MORTALITY RATE
120%

Hilyses guaranteed
®

100%
survival

100%

Scientifically
proven
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0.2% Hilyses®
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* Fish Diseases and Management, Faculty of Veterinary Medicine, Cairo University, Egypt, 2017

For more information: +55 11 3093-0747 | isabela@iccbrazil.com.br | www.iccbrazil.com
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Industry Events
Status updates for industry events amidst global effects of COVID-19
Many of us hadn’t heard of COVID-19 a couple of months ago, but this virus has now spread to 149 countries (at time of printing)
and territories around the world, meaning that this is now a challenge for all of humanity to overcome.
Whether you are involved with feed or food, aquaculture or agriculture, we all play a crucial part in providing good nutrition to
the world, arguably the most key element to keeping people healthy – which is said to be the best defence against this virus.
Exhibitions, conferences, and workshops are a very effective way of transferring information and building networks to better our
industries. The infectious nature of COVID-19 has meant that many event organisers around the world have had to either cancel,
postpone to a later date or shift their show from a physical space to a digital one.
None of the event organisers have made these decisions lightly, with great consideration being given to the current COVID-19
situation in their respective event locations. Whether directly or indirectly, everyone benefits in some way from exhibitions,
conferences, and workshops taking place.
We at Perendale Publishers Ltd thought it would be appropriate to give an update on each of the events we are involved with.

2020

November
28-1
Aquaculture Africa 2020
Alexandria, Egypt
www.was.org
POSTPONED TO 10-13 December, 2021
16-17
RASTECH 2020
Hilton Head Island, South Carolina, USA
www.ras-tec.com
POSTPONED TO 3-4 November 2021

2020

December
1-3
AlgaEurope 2020
Rome, Italy
www.algaeurope.org
EVENT NOW ONLINE
3-5
☑
Taiwan International Fisheries
and Seafood Show 2020
Taiwan
www.taiwanfishery.com

Taiwan’s largest fishery trade event connecting buyers
and suppliers will take place once again in 2020. This
year’s exposition marks the sixth edition of TIFSS. This is
Taiwan’s most important fishery and seafood trade event,
connecting over 170 exhibitors and 340 booths with 6,900
buyers, showcasing a complete range of fishery products
in fishing tackle, pelagic fishing, off-shore fishing, inland
aquaculture, seafood processing and marine biotech.
14-18
World Aquaculture 2020
Singapore
www.was.org
POSTPONED TO 14-18 June 2021
9-11
Ildex Vietnam 2020
Hồ Chí Minh, Vietnam
www.ildex-vietnam.com
POSTPONED TO 21-23 JULY 2021
2021

February
9-12
Eurotier 2020
Hanover, Germany
www.eurotier.com

☑

17-18
AquaFarm 2021
Pordenone, Italy
www.aquafarm.show
AquaFarm 2021 is an international two-day event
dedicated to and reserved for operators of the EuroMediterranean sustainable aquaculture industry. The
event will provide the opportunity to meet the operators
involved in the industry, from breeding, processing and
transformation up to distribution and consumption,
with the chance to meet and offer professional updating
and networking. The event is addressed to the sector
operators in the Mediterranean Sea Basin: from Slovenia,
Croatia, Albania, the Balkan Area to Greece, Malta, Turkey,
Spain and Portugal.

2021

March

3-5
AquaSur 2021
Puerto Montt, Chile
www.aqua-sur.cl
10-12
VIV Asia 2021
Bangkok, Thailand
www.vivasia.nl
POSTPONED TO 22-24 SEPTEMBER
2021
With almost 1,250 international exhibitors and over
45,023 visits from 120 countries registered, the VIV Asia
2021 exhibition offers a unique selection of companies,
including global market leaders and regional, as well
as national, Asian players of growing importance.
Professionals active in the production of meat, fish, dairy,
poultry meat and eggs from Feed to Food, including the
downstream part of the supply chain, all have numerous
reasons to meet once more in Bangkok and be part of the
premium show in the heart of Asia.
22-25
Latin American & Caribbean
Aquaculture 2021
Guayaquil, Ecuador
www.was.org/meeting/code/
lacqua20

21-24
Aquaculture America 2021
Texas, USA
www.was.org/meeting

9-11
AFIA Purchasing and Ingredient
Suppliers Conference 2021
Florida, USA
https://www.afia.org/events/
pisc-2021/
25-3
Interpack 2021
Düsseldorf, Germany
www.interpack.com
Interpack is the essential event for the food, beverage,
confectionery, bakery, pharmaceutical, cosmetics, nonfood and industrial goods sectors. Interpack’s optimised
structure adds to this, with focal points for user industry
offers such as the pharmaceutical and cosmetics industry
and for sub-segments of the industry such as packaging
materials and supplies and the manufacturing thereof.
Sustainability has been a subject that has been shaping
the industry for years and that has recently become a
hotly debated issue, as a result of the discussion about
plastic packaging in particular. The event will focus on
sustainability and environmental impact, hygiene and the
reduction of food waste
☑ See The International Aquafeed team at this event
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2021

April
12-15
Aquaculture Europe 2020
Cork, Ireland
www.aquaeas.eu
EVENT NOW ONLINE
21-23
Aqua Expo 2021
Guayaquil, Ecuador
www.aquaexpoguayaquil
.cna-ecuador.com

2021

May
26-28
Livestock Philippines 2021
Pasay City, Philippines
www.livestockphilippines.com

☑

Industry Events

Interpack 2021
Interpack is the essential event for the food, beverage, confectionery,
bakery, pharmaceutical, cosmetics, non-food and industrial goods sectors.
Interpack’s optimised structure adds to this, with focal points for user
industry offers such as the pharmaceutical and cosmetics industry and for
sub-segments of the industry such as packaging materials and supplies and
the manufacturing thereof.
The offerings in these halls have also been more clearly structured so
that it will be easier for visitors to find the exhibitors that are of interest
to them here. Presentations that focus on specific process steps have also
been grouped closer together.
Sustainability has been a subject that has been shaping the industry
for years and that has recently become a hotly debated issue as a result
of the discussion about plastic packaging in particular. The new Life
without Packaging? Conference controversially highlights the subject
areas of packaging, sustainability and the environment and presents
different perspectives. Critics and advocates will both have their say
and will discuss necessities and what to avoid. The event will focus on
sustainability and environmental impact, hygiene and the reduction of
food waste
The Save Food Festival will take place during the exhibition. The
festival’s core elements include an interactive exhibition, conferences and
the presence of start-ups.
The completely revised Matchmaking tool is a highlight among the new,
digital offers that help efficiently plan visits to the trade fair and will be
available to future Interpack visitors and exhibitors soon. The tool enables
users to set up meetings prior to the trade fair. Over time, the system
learns from its interactions with the user and suggests potential contacts.
Interpack has rescheduled their event to February 25-March 3rd, 2021.

#AE21MAD

OCEANS OF

OPPORTUNITY

Madeira, Portugal October 4-7, 2021

Gold Sponsor

www.aquaeas.eu
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THE BUSINESS NETWORK LINKING
PROFESSIONALS FROM FEED TO FOOD

MOSCOW
UTRECHT
QINGDAO
ISTANBUL
ABU DHABI
MUMBAI
BANGKOK
NAIROBI
KIGALI

HO CHI MINH
JAKARTA

*NEW
DATES
MEAT & POULTRY INDUSTRY RUSSIA 2021
MOSCOW | MAY 25-27

VIV ASIA 2021*
BANGKOK | SEPTEMBER 22-24

VIV TURKEY 2021
ISTANBUL | JUNE 10-12

VIV MEA 2021
ABU DHABI | NOVEMBER 22-24

ILDEX VIETNAM 2021*
VIETNAM | JULY 21-23

ILDEX INDONESIA 2021*

POULTRY AFRICA 2021
KIGALI | SEPTEMBER 1-2
VIV QINGDAO 2021
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Industry Events
Nor-Fishing Digital 2020:
A great success!

SPACE 2020: Going digital

The first digital Nor-Fishing in history has now been completed.
Thousands of participants attended the event when it was streamed
live - and the organisers have received a long list of positive feedback
that they greatly appreciate.
“First and foremost, we would like to thank all the exhibitors and
participants who recreated the industry’s most important meeting
place in a digital format”, says General Manager of the Nor-Fishing
Foundation, Kristian Digre. “We are also proud of the team that has
been responsible for the implementation of this event.”
The event is now available as a video recording on the official NorFishing website - and visitors can stream the videos for free at any
time. Less than a week after the exhibition was held, over a thousand
viewers have already seen the event recordings.
The Nor-Fishing exhibition is and will be an important marketplace
for today’s and tomorrow’s technology in the fisheries industry. It
is, therefore, gratifying that so many chose to hold meetings during
the trade fair days. The statistics show that every tenth person
who visited the event arranged a meeting with an exhibitor and, in
addition, each visitor spent on average more than 40 minutes logged
on to the digital show.
The event had a total of 11,000 visits during the three days it lasted.
In addition, 15 percent of the visitors report that they saw the event
together with several others - so the organisers estimate the real
number of viewers to be over 15,000 in total. The exhibitors who
created interesting digital entries in the exhibition catalogue, well
worthy of exploring during the event. Many exhibitors witnessed
hundreds of visitors attend their digital stands, and the average time
visitors spent at each stand was two minutes.
Visitors came from a total of 46 countries, the most represented
countries besides Norway being Denmark, Sweden, UK, Spain and
Germany.

For its 34th edition, from September 15-18th, SPACE 2020
was a digital offering. The show could not take place in its
usual form due to the COVID-19 pandemic.
After the decision of its cancellation in its physical form was
announced in May, the organisers have implemented and
strengthened many digital tools to maintain the link between
members of its community, exhibitors and visitors.
SPACE traditionally brings together more than 1,400
exhibitors, a third of whom are international, and more
than 100,000 visitors, including 15,000 from 120 different
countries. These participants were able and still can stay in
touch by organising B2B meetings thanks to the platform
available on the “SPACE 2020 Rennes” mobile app.
The functionalities of this mobile app and of the website have
been developed consequently to offer many services to their
users: the presentation of nearly 1,000 exhibiting companies
registered for this edition with more than 800 products
featured, a programme of 85 conferences, the description of
the 26 products awarded by Innov’Space this year, the top
100 of the most memorable award-winning innovations over
the past 25 years, replays of animations and programmes, a
showcase of the breeds announced in the spotlight this year:
the Normande and the Blonde d’Aquitaine, SPACE TV video
reports by Web-agri.
This SPACE 2020 also organised two highlights on site.
The Innov’Space awards ceremony took place on Tuesday,
September 15th. By maintaining this operation and the
quality of the winning products (26 out of the 70 applications
submitted) SPACE solidifies its role as a unique showcase for
innovations.
The SPACE 2020 organisers hope to meet the industry again
for SPACE 2021, September 14-17th, 2021 at the Parc-Expo
exhibition centre in Rennes, France.

Aquaculture Europe 2020
goes digital

Informa Markets Aquaculture Taiwan
Expo features live and online tradeshow

After weighing up all the elements of risk and
contingency, the European Aquaculture Society
(EAS) Board has decided that the Aquaculture
Europe 2020 event planned in Cork next April cannot
now go ahead. The Board has, therefore, decided to
organise AE2020 as an online event, held April 1215th, 2021.
The basic format of the event will stay the same as
‘normal’ Aquaculture Europe meetings, with morning
plenary sessions and then breakout parallel sessions
for oral and e-poster presentations. The parallel
sessions will be made up of shorter slots for prerecorded video presentations of the oral presentations
and with time allocated to review e-posters. The
event will also offer an e-Market, where vendors and
media partners will have a dedicated place online
to present their products, link to their website and
have a chat-box to interact with attendees and set up
meetings.

The Aquaculture Taiwan Expo
and Forum 2020 is gearing up to
present both their live and online
exhibitions. The three-day event will
launch, as scheduled, on November
5-7th at Taipei Nangang Exhibition
Centre, Hall 1. There will be more
than 300 virtual booths to showcase
innovative products, estimated to
attract 30,000 buyers to register and
visit.
The virtual booths contain more
than 200 aquaculture technologies
from Taiwan suppliers Soon Strong,
Ekopro Solutions, Grenergy Opto,
Jumpanny Enterprise, MIC Meter,
URA Enterprise, among others.
The fourth edition of Aquaculture
Taiwan Expo and Forum will be
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concurrently held with Livestock
Taiwan and Asia Agri-Tech Expo
and Forum. The three-in-one event
is supported by local authority, the
Council of Agriculture (COA) and 33
international associations. Over 50
thematic seminars and conferences
will be presented onsite and during
the online exhibition.
Registration for the physical
tradeshow is open now, please visit
http://bit.ly/3g2yH2Z.

Sparos add new selections to their
webinar series
Sparos is organising a series of free webinars on its nutritional tools
FEEDNETICSTM and FiT, to be held during the month of October. The
webinars were designed to show how the Sparos nutritional tools can be used
by the aquafeed sector (October 1st) and by Fish Farmers (October 22nd and
27th). Attendees can find out more information and select the webinar of their
interest on the Sparos website.
The FEEDNETICSTM solution is based on a mechanistic simulation
model that predicts the effects of nutritional and environmental factors on
fish growth, feed conversion, feeding costs, body composition and waste
emission. FEEDNETICSTM can be used by feed manufacturers for customer
support and by the aquafeed industry for formulation performance evaluation
and diet screening to improve the rationality of feed treatments to be tested in
trials.
The FiT offers feeding tables tailored to the growth objective of each
farm and the feeds used, as a one table-fits-all feeding table is not suitable
for efficient production. FiT uses validated scientific models to simulate
the energy and protein requirements of a specific fish species. In this way,
for each feed used in the cages or tanks, the minimum feeding rate can be
provided to ensure the desired fish growth. Feed manufacturers can use FiT to
create feeding tables for their feed brands that meet the species’ requirements
for optimal growth or to tailor to the growth curves of their customers’ farms.
With FiT feeding tables, farmers can optimise feeding according to their
targeted growth.
These online events bring together Sparos researchers who developed
FEEDNETICSTM and FiT to explain its applications through several examples
of use cases and offer a combination of live presentations and Q&A sessions.
For
more information and registration, visit aqfeed.info/e/951.
杂志广告20200316.pdf 1 20-3-16 下午4:02

September

IAF webinars
Realised webinars

September 2nd,9th,16th,23rd and 30th:
Sessions 8-12, The Online Milling School aqfeed.info/e/902
August 17th-September 23rd: AFIA Feed
Industry Institute – aqfeed.info/e/925

September 16th: RAS Virtual Summit - aqfeed.
info/e/926
Upcoming webinars
October 1st: FEEDNETICSTM forecasting tool
for the aquafeed sector – aqfeed.info/e/934

October 1st: Xylem: Precisio
Hydrometeorological Instrumentation - aqfeed.
info/e/969
October 6-8th: Global Aquaculture Alliance’s
Virtual GOAL Conference 2020 - aqfeed.
info/e/941
October 8th: Aquavision - aqfeed.info/e/927

October 22nd and 27th: Sparos’ FiT for Fish
Farmers - aqfeed.info/e/951
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by Rebecca Sherratt, Features Editor, International Aquafeed

For the very first time in its 60-year history, Nor-Fishing
took to the digital stage. This was an impressive feat for the
largest fishery technology exhibition in the world and was
handled with great success. Over the course of three days,
223 exhibitors and 11,000 attendees from over 46 countries
gathered to celebrate the latest innovations in the fish farming
industry. The event featured three days of presentations,
topics of which ranged from new fisheries technology to
processing innovations, sustainability and COVID-19.
The exhibition was remarkably polished and accessible, with
easy access to all that was on offer during the event at the simple
click of a button. Alongside the live presentations, attendees
could examine the exhibition list and arrange meetings with
companies of interest. The Lunch of the Day featured chefs
producing fabulous seafood dishes to inspire attendees and
various student programmes were also hosted, which gave
members of academia opportunities to provide insight into the
evolution of the marine sector.
Day 1: Digitalisation is key
Nor-Fishing 2020 was officially opened by Kjell Ingebrigtsen,
Chairman of the Board of the Norwegian Fishermen’s Association
and of the Nor-Fishing Foundation, and Erna Solberg, the Prime
Minister of Norway. Mr Ingebrigtsen thanked all the contributors
that organised Nor-Fishing Digital and expressed the great work
that took place in transferring the event from a physical exhibition
to an online one in such a short timeframe.
“For 60 years, Nor-Fishing has been a crucial part of the fishing
industry. Nor-Fishing has become a tradition and a key meeting
place for suppliers and friends. Unfortunately, this year the
pandemic needs to be dealt with and, therefore, we have taken it
upon ourselves to find new and exciting, risk-free alternatives.
Nor-Fishing is the biggest event globally and will continue
to be so. It is a connection point for the international fishing
community.”
Prime Minister Solberg also expressed her admiration for NorFishing and the maritime industry in overcoming this adversity
and coming together to celebrate the sector.
“Most of you are spread around the world, joining us online. I
am grateful to be the first in line to congratulate and welcome you
to the 60th edition of the Nor-Fishing trade fair.”
The theme of digitalisation was continued throughout the
day, with several presentations discussing the various benefits
of technology in the fishery sector. One especially interesting
presentation was that of Mr Ekrem Misimi, Senior Research
Scientist at SINTEF Ocean. SINTEF Ocean is an independent
research organisation, based in Norway, that seeks to optimise
processes for the marine sectors via technological innovation.
In his presentation, Mr Misimi discussed the need for advanced

processing technology in the fishing sector, in order to minimise
waste. His primary focus was upon the processing and handling
of fish post-catch.
“30 percent of all food produced today is lost or wasted in
the value chain. Usually, this happens because the technology
utilised is not suitable for handling or processing at some stages.
Digitalisation is the application of key technologies and has great
potential in sparking ground-breaking innovation in the industry.”
Mr Misimi presented research that suggests the fisheries and
aquaculture industry would greatly benefit from implementation
of autonomous data collection, AI and on-board processing.
These three technological developments, he noted, would lead to
increases in economic growth and harvesting rates. Mr Misimi
also noted that these technologies would lead to the creation of
new jobs and support future growth.
“Digitalisation of manual processes is a technology I am
very passionate about. Being able to operate the most complex
operations, currently only carried out by humans, is very
promising and exciting. The technology would be great for
onboard processing and handling, as it is crucial to handle and
process the catch whilst onboard, to shorten the time from catch
to consumer and to preserve the quality of the catch.”
Day 2: Aquaculture and communities
The second day of Nor-Fishing was opened by Arni Mathiesen,
Special Advisor of the Food and Agriculture Organisation (FAO).
The presentations on this day keenly focussed on the marine
sector and local communities, discussing at length how the
fishing sector can help ease malnutrition, fight poverty and ensure
a healthy population.
Mr Mathiesen explored the FAO’s Blue Growth approach,
a strategy to develop aquatic resources whilst simultaneously
providing environmental, economic and social benefits for
communities dependent upon fisheries. He noted that the Blue
Growth approach has become increasingly more vital to develop,
as a response to COVID-19.
“The Blue Growth approach is of great importance in relation to
the FAO’s initiative to address sustainable rural development to
eradicate poverty, end hunger and all forms of malnutrition. We
can lead the way to build a better future for the sector and I am
confident that the substantial contribution of the Blue Approach
will help fight against the COVID-19 pandemic.”
A seminar was also held during the second day of the event, entitled
‘How to secure a vibrant coastal culture’. This seminar featured
speakers from a variety of organisations and companies such as
Nofima, the Norwegian Research Centre (NORCE) and Norges
Teknisk-naturvitenskapelige Universitet (NTNU). The seminar was
opened by the Norwegian Research Council, who expressed the need
for companies to invest more in R&D in order to produce innovations
that can provide significant benefits for local communities.
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One particularly interesting presentation
was ‘The decision support tool SEAGRID’,
by Elisa Ravagan, Senior Research Scientist
at NORCE. Ms Ravagan discussed NORCE’s
work on the AquaAccept project. AquaAccept
engages with scientists from a variety of fields,
such as economics, sociology, biology and
computer sciences, who collaborate on solutions
that efficiently use environmental resources to
bolster growth in the fisheries and aquaculture
industry.
One such innovation that has been produced
as a result of AquaAccept is SEAGRID: a
decision-making tool for resolving socioeconomic and environmental complications
in the fishing industry. Users can enter information regarding a
potential problem, describe a scenario and receive information
relating to possible outcomes and ways to reduce conflicts. Other
topics discussed during the seminar included standardising cod
pricing, microplastics in seafood and managing sustainable
coastal communities.
Day 3: The post-COVID world
The final day of Nor-Fishing was opened by Odd Emil
Ingebrigtsen, the Norwegian Minister of Fisheries and Seafood.
On the third day, COVID-19 was the topic on everyone’s lips as
various speakers addressed what the future of the aquaculture
industry may look like. Mr Ingebrigtsen noted that he was very
impressed with the marine sector and its adaptability. The sector
has experienced unprecedented changes and difficulties, but
he voiced that the industry continues to prosper and feed the
growing population successfully, for which we should all be
proud. The key to beating COVID-19 is through innovating to
keep our markets and value chains secure.
“Norwegian companies are constantly learning from each other;
we already have the world’s first hybrid fishing boat and the
world’s first aquaculture support vessel” he said. “Last year, the
Norwegian government also released the project Blue Justice.
Today, 19 countries are supporting this important programme.
With these projects, we hope to achieve a balance between
protection and production.”
Following Mr Ingebrigtsen’s opening speech, Dr Manuel
Barange, Director of Fisheries and Aquaculture Policy and
Resources for the FAO, spoke about the outlook for a postCOVID world. The FAO conducts bi-annual The State of World
Fisheries and Aquaculture reports (also known as SOFIA reports),
concerning climate change and its effects on our oceans. The
2018 report noted record-high levels of fish production and
consumption.
Mr Barange said that the FAO expect a “very different image

of the sector” in the 2022 SOFIA report, due to fluctuations and
uncertainty caused by COVID-19. Demand for fish dropped as
hotels and restaurants closed, also resulting in decreased prices.
Transport limitations also caused complications, along with the
inability for farmers to operate either at land or sea due to social
distancing measures. This has resulted in fish remaining in ponds
for extended periods, placing them at higher risk of disease.
Unfortunately, COVID-19 has also negatively impacted
sustainability figures. “The sustainability of marine fisheries is
not improving as much as we had hoped. 34 percent of global
fisheries are overfished. Funding for fishery sustainability
programmes has actually declined in recent decades, and we
cannot allow this to continue” says Mr Barange.
When asked how to recover from this situation, Mr Barange
placed great emphasis upon digitalisation. Companies that are
“able to up their game in this field will recover faster”, he states
confidently.
One issue that Mr Barange discussed was difficulties in
sourcing sustainable feed solutions for aquaculture, and this
issue was explored in more depth by the following presenter,
Dr Yngvar Olsen, Professor of Biology at NTNU. Dr Olsen’s
presentation was primarily concerned with mesopelagic fish
and their potential as a quality feed resource. Mesopelagic fish
are species that reside at depths of between 200-1000 metres,
commonly called the twilight zone. Due to the depths these
species reside in, research on them is relatively limited, but Dr
Olsen believes that these fish could be the key to ensuring a
sustainable source of protein for the aquaculture industry.
Nor-Fishing 2020 was handled expertly and provided great
insight into the developments of the fish farming industry, whilst
also covering a variety of topics such as feed, climate change
and the ongoing pandemic. Circumstances allowing, industry
members will be given the opportunity to meet again at Aqua Nor
2021 on August 24-27th, 2021, in Trondheim, Norway. The NorFishing Foundation has already made the decision to organise a
digital event as a supplement to the physical exhibition,
thus making Aqua Nor 2021 into a “hybrid exhibition”
with both a traditional physical event and a digital
event.
The Nor-Fishing Foundation was
established by law in 1992 to take over
responsibility for organising the two
exhibitions previously run by the Ministry
of Fisheries in Norway: Nor-Fishing, which
is a fisheries technology exhibition which
has been running since 1960, and Aqua
Nor, which is an aquaculture technology
exhibition running since 1979.
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Conveyors
Welcome to the market place, where
you will find suppliers of products
and services to the industry with help from our friends at The
International Aquafeed Directory
(published by Turret Group)

A-MECS Corp.
+822 20512651
www.a-mecs.kr

Adifo NV
+32 50 303 211
www.adifo.com

Bühler AG
+41 71 955 11 11
www.buhlergroup.com

IMAQUA
+32 92 64 73 38
www.imaqua.eu

IDAH
+866 39 902701
www.idah.com
Insta-Pro International
+1 515 254 1260
www.insta-pro.com
Manzoni Industrial Ltda.
+55 (19) 3765 9330
www.manzoni.com.br

FAMSUN
+86 514 85828888
www.famsungroup.com

Laboratorio Avi-Mex S.A. de C.V
+55 54450460 Ext. 1105
www.avimex.com.mx

Ottevanger
+31 79 593 22 21
www.ottevanger.com

Ferraz Maquinas e Engenharia
+55 16 3615 0055
www.ferrazmaquinas.com.br

R-Biopharm
+44 141 945 2924
www.r-biopharm.com

Wenger Manufacturing
+1 785-284-2133
www.wenger.com

FrigorTec GmbH
+49 7520 91482-0
www.frigortec.com

Romer Labs
+43 2272 6153310
www.romerlabs.com

Yemmak
+90 266 733 83 63
www.yemmak.com

Soon Strong Machinery
+886 3 990 1815
www.soonstrong.com.tw

Amino acids
Evonik
+49 618 1596785
www.evonik.com

Wenger Manufacturing
+1 785-284-2133
www.wenger.com

Bulk storage

Zheng Chang
+86 2164184200
www.zhengchang.com/eng

Feed and ingredients
Adisseo
+ 33 1 46 74 70 00
www.adisseo.com

Yemmak
+90 266 733 83 63
www.yemmak.com

Bentall Rowlands
+44 1724 282828
www.bentallrowlands.com

Aller Aqua
+45 70 22 19 10
www.aller-aqua.com

Drum filters
Faivre
+ 33 3 81 84 01 32
www.faivre.fr

Alltech
+44 1780 764512
w: www.alltech.com

Elevator buckets

Silo Construction & Engineering
+32 51723128
www.sce.be

Alapala
+90 212 465 60 40
www.alapala.com

Silos Cordoba
+34 957 325 165
www.siloscordoba.com

Tapco Inc
+1 314 739 9191
www.tapcoinc.com

Westeel
+1 204 233 7133
www.westeel.com

Ferraz Maquinas e Engenharia
+55 16 3615 0055
www.ferrazmaquinas.com.br

Consergra s.l
+34 938 772207
www.consergra.com

Analysis

TSC Silos
+31 543 473979
www.tsc-silos.com

Buhler AG
+41 71 955 11 11
www.buhlergroup.com

Coolers & driers

Phibro
+972 4 629 1833
www.phibro-aqua.com

Symaga
+34 91 726 43 04
www.symaga.com

Brabender
+49 203 7788 0
www.brabender.com

Inteqnion
+31 543 49 44 66
www.inteqnion.com

Amandus Kahl
+49 40 727 710
www.akahl.de

Croston Engineering
+44 1829 741119
www.croston-engineering.co.uk

Andritz
+45 72 160300
www.andritz.com

Computer software

Liptosa
+34 902 157711
www.liptosa.com

Chief Industries UK Ltd
+44 1621 868944
www.chief.co.uk

Amandus Kahl
+49 40 727 710
www.akahl.de

Satake
+81 82 420 8560
www.satake-group.com

Additives
Evonik
+49 618 1596785
www.evonik.com

Almex
+31 575 572666
www.almex.nl

Bühler AG
+41 71 955 11 11
www.buhlergroup.com

Faivre
+ 33 3 81 84 01 32
www.faivre.fr

Kaeser Kompressoren
+49 9561 6400
www.kaeser.com

ExtruTech Inc
+1 785 284 2153
www.extru-techinc.com

Extruders

Colour sorters

Aerators

Air products

Equipment for sale
Vigan Enginnering
+32 67 89 50 41
www.vigan.com

Jefo
+1 450 799 2000
www.jefo.com
Phileo (Lesaffre animal care)
+33 3 20 81 61 00
www.lesaffre.fr
Biorigin
www.biorigin.net

Elevator & conveyor components
4B Braime
+44 113 246 1800
www.go4b.com

Enzymes

Skretting
+ 47 51 88 00 10
www.skretting.com

Feed Mill
JEFO
+1 450 799 2000
www.jefo.com
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Van Aarsen International
+31 475 579 444
www.aarsen.com

Fish counters

Pellet binders
Borregaard
+47 69 11 80 00
www.borregaard.com

Calitri
+ 32 497 46 19 82
www.calitri-technology.com
Faivre
+ 33 3 81 84 01 32
www.faivre.fr

Pellet mill
PTN
+31 73 54 984 72
www.ptn.nl

Fish Graders
Faivre
+ 33 3 81 84 01 32
www.faivre.fr

Fish pumps

Roller mill - vertical

Soon Strong Machinery
+886 3 990 1815
www.soonstrong.com.tw

Soon Strong Machinery
+886 3 990 1815
www.soonstrong.com.tw

Second hand equipment
Sanderson Weatherall
+44 161 259 7054
www.sw.co.uk

Silos
FAMSUN
+86 514 85828888
www.famsungroup.com

Plants
Amandus Kahl
+49 40 727 710
www.akahl.de

Faivre
+ 33 3 81 84 01 32
www.faivre.fr

Andritz
+45 72 160300
www.andritz.com

Fish Stunning
Aqua Future
+ 49 27 32 / 65 35
www.aquafuture.de

Buhler AG
+41 71 955 11 11
www.buhlergroup.com
Dinnissen BV
+31 77 467 3555
www.dinnissen.nl

Steinsvik
+47 488 52 888
www.steinsvik.no

FAMSUN
+86 514 87848880
www.muyang.com

Fish Stunning
Ace Aquatec
+ 44 7808 930923
www. aceaquatec.com

Ottevanger
+31 79 593 22 21
www.ottevanger.com

Hammermills

Wynveen
+31 26 47 90 699
www.wynveen.com

Dinnissen BV
+31 77 467 3555
www.dinnissen.nl

Yemmak
+90 266 733 83 63
www.yemmak.com

Ferraz Maquinas e Engenharia
+55 16 3615 0055
www.ferrazmaquinas.com.br

Yemtar
+90 266 733 8550
www.yemtar.com

Manzoni Industrial Ltda.
+55 (19) 3765 9330
www.manzoni.com.br
Yemmak
+90 266 733 83 63
www.yemmak.com
Yemtar
+90 266 733 8550
www.yemtar.com

Zheng Chang
+86 2164184200
www.zhengchang.com/eng

Predator Defence
Ace Aquatec
+ 44 7808 930923
www. aceaquatec.com

Probiotics
Biomin
+43 2782 803 0
www.biomin.net

Hatchery products
Reed Mariculture
+1 877 732 3276
www.reed-mariculture.com

Moisture analysers

Lallemand
+ 33 562 745 555
www.lallemandanimalnutrition.com

RAS Equipment

Hydronix
+44 1483 468900
www.hydronix.com

Fish Farm Feeder
+34 886 317 600
www.fishfarmfeeder.com

Seedburo
+1 312 738 3700
www.seedburo.com

FISA
+51 998128737
www.fisa.com.pe

RAS system

Nets & cages
FISA
+51 998128737
www.fisa.com.pe

Paddle Mixer
Anderson
www.andersonfeedtech.com

Aqua Ultraviolet
+1 952 296 3480
www.aquauv.com

Pulverizer (large fine)
Soon Strong Machinery
+886 3 990 1815
www.soonstrong.com.tw
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TSC Silos
+31 543 473979
www.tsc-silos.com

Vacuum
Dinnissen BV
+31 77 467 3555
www.dinnissen.nl
Ferraz Maquinas e Engenharia
+55 16 3615 0055
www.ferrazmaquinas.com.br
Wynveen International B.V.
+31 26 47 90 699
www.wynveen.com
Yemmak
+90 266 733 83 63
www.yemmak.com

Weighing equipment
Ottevanger
+31 79 593 22 21
www.ottevanger.com
Wynveen
+31 26 47 90 699
www.wynveen.com
Yemmak
+90 266 733 83 63
www.yemmak.com

Wet expansion machine
Soon Strong Machinery
+886 3 990 1815
www.soonstrong.com.tw

Yeast products
ICC, Adding Value to Nutrition
+55 11 3093 0753
www.iccbrazil.com
Lallemand
+ 33 562 745 555
www.lallemandanimalnutrition.com
Leiber GmbH
+49 5461 93030
www.leibergmbh.de
Phileo (Lesaffre animal care)
+33 3 20 81 61 00
www.lesaffre.fr

the interview
Dr Peter Coutteau, Business Unit Director Aquaculture, Adisseo
Peter Coutteau obtained a PhD in Biological Sciences at the Laboratory of Aquaculture and Artemia Reference Centre,
University of Gent, Belgium. He continued academic research till 1997, when he joined the INVE group, as head of research and
product development in the aquaculture division.
During 1999-2008, he was responsible for global product development and customer service for feed concentrates and additives
in aquaculture. In 2006-2010, he held the position of General Manager of research company Caditec Testing SL based in Cadiz,
Spain, focussing on applied research in aquaculture. Dr Coutteau has also served as Business Unit Director Aquaculture for
Nutriad (2009-2018) and Adisseo (since 2018). Coutteau is globally directing Adisseo’s product development, marketing and
technical services and is managing a dedicated sales team for a specialised portfolio of feed additives and farm care products
for aquaculture.

How did you come to be involved in the aquaculture
and feed industries?

It was by hazard that I discovered aquaculture during a 30
hours optional course by Professor Guido Persoone during my
last year of biology in Gent. This new area seemed appealing
to me and I managed to do my licentiate’s thesis with Professor
Patrick Sorgeloos at the Artemia Reference Centre (ARC). It
was the late 80s and aquaculture was in full pioneering times.
The ARC was an exciting lab with plenty of international
networking. Thanks to Patrick’s enthusiasm and vision at the
ARC, several generations of academics and professionals
were generated with passion for aquaculture. After nine years
of academic research, I made the jump to the private sector
in 1997, initially as an R&D Manager. As Product Manager
Farm Nutrition, I had the chance to be exposed hands-on to
aquafeed production and farming of a wide range of species
around the world since the early times of the industry.

What are you most proud of during your time at
Adisseo?

Aquaculture is a challenging sector for a global supplier of
feed additives, due to the fragmentation of the business over
many species, products and countries. At Nutriad, we created
a specialised business unit for aquaculture to cover product
development, product management, customer service and
sales. In 2018, Adisseo acquired Nutriad and it gives us the
possibilities to roll out this BU concept to cover more products
and countries.
Over the past few years we have reinforced the central
support team in Europe, deployed more regional sales
managers in MEA, Latin America, China and Asia-Pacific; and
have started to regionalise specific technical service teams
for aquaculture. We expect the BU Aqua to be with feet on
the ground in all major aqua countries and provide a global
technical sales platform by the end of 2021.

How has the company changed since you joined?

The acquisition of Nutriad has accelerated several projects
that were already under way at Adisseo. One of them is the
ambition of Adisseo to become a significant player in the
aquaculture sector. Being ambitious in a fragmented aqua
market requires a detailed and updated knowledge of the
market and building a portfolio of solutions and services that
is appealing to customers with very different needs from the
livestock market.
Adisseo now has the in-house expertise and the resources to
achieve this, either by generating aqua-specific solutions in its
existing platforms focussed on livestock such as methionine,
enzymes or vitamins, or by building new platforms dedicated
to aquaculture.

How does Adisseo address sustainability in its
solutions?

Adisseo is taking sustainability very seriously and you can read
more on our dedicated website regarding the priorities set
out for the safety of people Adisseo employees, as well as
people outside the company, as well as goods, controlling the
risks relating to our products’ manufacturing processes, and

limiting the environmental impact of our activities. Natural
resource economics and the fight against climate change
are also part of our priorities.
More specifically for aquaculture, most of our feed additives
contribute one way or another to a more sustainable
production of fish and shrimp. Our natural health solutions
support disease prevention strategies, which reduce the need
for therapeutics and chemicals.
Our programmes to enhance digestive and metabolic
efficiency increase feed efficiency and reduce the
environmental impact of aquaculture.
Our nutritional and functional additives support the
performance of novel aquafeeds formulated with less marine
ingredients. Adisseo, through its JV with Calysta, has recently
announced the construction of a first production facility in
China to produce Feedkind®, a single cell protein which is a
sustainable alternative for fishmeal made from fermenting
natural gas.

Adisseo are renowned for innovation; could you tell us
more about Adisseo’s test center facility in Singapore
and/or Innovlab and how these help your company
shape the future of feed?

Adisseo is widely recognised for its strong innovation power
and our developments in aquaculture will benefit from that.
We are building research competences and capabilities
in aquaculture with the in-house test centre (Aquaculture
Station by Adisseo, ASA) and by reinforcing the R&D team
with additional aquaculture scientists. This R&D team will drive
innovation in the different product platforms for aquaculture,
with initial emphasis on functional feed additives, novel
proteins, and amino acid nutrition.
Innov’l@b’s mission is to discover and develop products,
services, technologies and new business models capable
of paving the way for new sustainable, efficient livestock
production practices. Next to Innov’l@b, Adisseo and
Seventure have joined forces to create AVF, an innovative
venture capital fund, targeted at supporting companies in the
field of animal health, feed and nutrition. Also, Adisseo is used
to develop collaboration with third parties to bring innovation
to the market and this strategy could be very effective for
aquaculture as well. We believe all these developments will
allow Adisseo to consolidate its leading position as specialist in
aquaculture additives.

What do you see as a possible challenge that the
aquaculture industry may face over the next five years
and how will your company play a part in preventing
or solving it?

The aquaculture industry is in full maturation and consolidation.
Although different species and regions are at a different stage
of this process, there are a number of clear trends where
specialty additives will play an important role. Reducing the
impact of diseases and parasites on productivity will continue
to be a major field of innovation for health promoting additives.
The demand for more sustainable farming will increase
the need for functional and nutritional additives, besides
accelerate the demand for alternative protein and fat
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sources. Novel farming technologies (RAS, offshore farming,
automatic feeders etc) makes us rethink what is the ideal feed
quality and processing conditions.

Has COVID-19 impacted Adisseo in any way? If so,
how?

During COVID-19, safety remains Adisseo’s first priority while
ensuring business continuity.
In all regions, our teams have identified and assessed the
specific risks posed by COVID-19 and have adapted our
business continuity plans to mitigate the impact on our
customers.
COVID-19 has impacted the aquaculture industry, particularly
in countries that depend on the production and export of
high value species such as shrimp and marine fish.
However, the impact on our additives business has not
been immediate or easy to predict. Markets dependant on
domestic consumption were initially less affected. For some
species, markets adapted to move more products through
retail and compensate for the loss in the food service. In other

countries, the lockdown paralysed supply chains and resulted
in acute impacts.
This variable impact for the different market segments, and
the fact that our aquaculture business is diversified across
varying species and regions, helped to keep our global sales
going at two-digit growth, landing even a record Q2.
Adisseo’s first priority is the safety of our people and our
customers. To some extent we compensate our physical
absence with increased digital presence. Since July, we
have organised the global Aqua Webinar Series by Adisseo, a
monthly webinar with an English and Spanish edition to keep
up the contact and information flow with our customers.

Do Adisseo have any projects or plans that we should
look out for over the coming year?

Adisseo just announced the signing for the acquisition of
FRAmelco Group, a Dutch feed additive company. This
transaction is part of Adisseo’s strategy to boost specialties
growth, to become one of the worldwide leaders of specialty
feed ingredients in animal nutrition.

THE INDUSTRY FACES
Alexander Hillmann joins Veramaris as CFO

J

ust one year after production started at its facility in Nebraska, USA, Veramaris has
announced the appointment of Alexander Hillman to bolster the team and deliver even
further growth for the business. Alexander Hillmann joins as Chief Financial Officer from parent
company Evonik. He has worked for the chemicals giant for almost 20 years in a number of
different roles in Europe and the USA.

Alexander
Hillmann

Speaking about the appointment Alexander said, “This is a wonderful opportunity to work
for a new company that is really making a difference. I hope the knowledge I bring will help
Veramaris grow in the next exciting stage of its development.”
He takes over from Frank Beissmann, who has returned to Evonik after three successful years on
secondment, as part of the founding team that helped launch Veramaris.

Volker Kuntzsch resigns as CEO of Sanford

S

anford Chair, Sir Rob McLeod, announced on September 10th the resignation of Sanford’s
Chief Executive, Volker Kuntzsch, after seven years leading the company. Sir Rob McLeod
said Volker had made a transformational impact on Sanford.

Volker
Kuntzsch

“Volker has helped transform Sanford into a progressive, values-based company with an
outstanding commitment to environmental sustainability and to Sanford’s people. On behalf
of the Sanford team, we are grateful to Volker for his leadership and thank him for a sevenyear contribution as our chief executive.
“Over those last seven years we have made good progress on maximising the value of our
fish products and diversifying our business, as well as turning our aquaculture business into
a profitable and innovative unit,” he said. “As we now move towards a greater focus on
consumer-driven innovation and marketing, Volker and the Sanford Board have agreed that
now would be a sensible time for a new leader to drive the next phase of the strategy.”

Marijn Laurensse new Inteqnion Managing Director

I

nteqnion b.v., part of the Triott Group and one of Europe’s leading companies in process
control and optimisation for the feed milling and milling industry are proud to announce and
welcome Marijn Laurensse as Managing Director of Inteqnion. On October 1st, 2020, he took
over all daily tasks from René Ottevanger and became responsible for general management
and sales at Inteqnion. Wim Perebolte will remain as Technical Director for Inteqnion.

Marijn
Laurensse

During the coming months René Ottevanger will continue to be involved with Inteqnion in
order to arrange a smooth hand-over and to guide Marijn through the current projects. After
that, René’s focus will be on technique and innovation on Triott level with still a significant link
to Inteqnion.
René notes, “I’m very pleased with this positive progress and convinced that the knowledge,
experience and business drive of Marijn will lead to stronger growth and professionalisation of
Inteqnion. We look forward to our future cooperation with great optimism.”

Rachel Meyer joins Zinpro marketing team

Z

inpro Corporation, the industry leader in performance trace mineral nutrition for livestock,
poultry, aquaculture and companion animals, recently announced that marketing
professional Rachel Meyer has joined the company.

Rachel
Meyer

Ms Meyer joined the company as Regional Marketing Manager for North America and will
serve on the global advisory team for companion animals. She brings more than ten years
of animal production and marketing experience to the position, most recently as Global
Communications and Sustainability Manager for an animal health and nutrition company. She
has also held positions including North America marketing specialist, senior training specialist,
global ruminant marketing specialist and global beef marketing generalist. She earned a
bachelor’s degree in Animal Sciences, Bioscience/Biotechnology, from Kansas State University.
“Rachel is an outstanding leader who has demonstrated success managing marketing for
nutrition-related products across the North America region,” said Matt Douglas, Regional
Business Enterprise Leader – North America for Zinpro. “Her leadership will further our ability to
reach our customer base across multiple species markets for improved animal performance,
sustainability and profitability.”
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