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WELCOME

Where are the months vanishing too!

And it is the latter that must not be
overlooked but be included in our collective
drive to reduce the impact of our coFebruary is already slipping away as the days
ordinated efforts in keeping the planet
warm up in the Northern Hemisphere and we
sustainable to support our human family
head towards spring and that wonderful revival of
along with the best mother nature has to
life which is becoming evident around us. Despite
offer.
the setbacks and challenges we have faced over
Technology and the science behind it are key
recent months - and that continue to concern
to our success. For example, in this issue we
us - this is a time of renewal and a reason to look
report on the possibility of using novel phage
forward with optimism and to adopt a positive
technology (Page 14) - which have been used
frame of mind.
in cheese making and other foodstuffs for
We have good reason to be optimistic as we
more than 100 years - in controlling fish-borne
now know that human endeavour can rise to
Roger Gilbert
Publisher – International Aquafeed
diseases from unwanted bacteria. We are also
meet those challenges that as little as a year ago
and Fish Farming Technology
now using the full offering of the digital world,
seemed so daunting. We are proving once again
not only to modernise our feed production
that overcoming them is best based on science,
equipment to run and control itself, but to better communicate and
the reassessment of knowledge and the implementation of good
transfer ideas and support across borders like never before (see Eric
management.
Hempel’s comment over the page) and Professor Simon Davies’
Covid-19 has and is proving that we can equip ourselves to take on
article on Aquaculture – the next frontier in food production (Page
what might have seemed an insurmountable challenge of these recent
36).
months with a conviction that we can overcome.
We are in exciting times. For our industry the future has arrived,
One of the greatest outcomes from this period of unnerving
albeit with the baggage of a pandemic that has forced us to invest not
expectation is the realisation that ‘we are all in this together’ and that
only in treatments and vaccines, but in people. We have recognising
understanding this means we have agreed to work with each other to
how important people are in an economy and how our populations
overcome obstacles that stand in the way of a secure future, whether
need to be kept healthy and fit to be productive and being well-fed is
that be the protection against a virus, reducing carbon emissions,
protecting the environment or meeting the food demands of a growing key to that and is necessary if we are to overcome the challenges that
lie ahead as a human family.
world population.

This month on IAF TV
This month we have an interview with
Dr Hamady Diop of AUDA-NEPAD
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NUTRITION & HEALTH
First, I would like to begin by wishing
a Happy New Year to all of our Chinese
readers. As we begin this, the year of
the Ox, with its associated qualities of
strength, resilience and robustness very
apt for the challenging year ahead, where
we must continue to learn to team build
and be strong together.

Returning to the subject of RAS, the US too has
a keen interest in using RAS facilities and in the
last issue we featured an example case study on
barramundi reared in New England on land. There is
Atlantic salmon and Yellowfin being reared in several
states and more in planning. Shrimp and tilapia are
also using closed systems for intensive production.
Professor Simon Davies The US has a significant trade deficit in terms of
Nutrition Editor, International Aquafeed
seafood import/export balance and this has to be
urgently addressed. As I have said before, we will
Here in Northern Europe, the days are
need to produce bespoke feeds for these species in RAS, mindful of
lengthening and there’s a hint of spring in the air with some of our
waste output such as nitrogen, phosphorous and minerals that can be
seasonal flowers beginning to emerge from the cold soil. This is
effectively used in closed system aquaculture to mitigate adverse effects
a great sign of nature at work and we will soon see birds starting
on biofilters and fish health.
to build nests, during what is such a wondrous period of renewal
Notably several politicians are becoming aware of aquaculture and its
within the cycle of life.
potential in our economy and contribution to our food supply chain.
In our aquatic environments we will also begin to see the natural
Indeed our own Prince Charles, Prince of Wales, and Prince Phillip
migrations of fish, increased feeding behaviour and the triggering of
the Duke of Edinburgh have visited trout and salmon farms asking
breeding of such native species as brown trout and salmon.
many questions about the science and technology involved. Prince
Philip was most intrigued by the excellent work of the National
Greater consistency and more uniform conditions
Lobster Hatchery in Padstow, Cornwall, England along with former
The smoltification of parr to smolts typically heralds the start of the
Prime Minister David Cameron.
transfer of these incredible fish to seawater. We should note that
many aquaculture ventures relate to restocking of fish for recreation
purposes and more traditional methods of farming dependent on
The wonderful gains and progress in aquaculture
natural changes in temperature and light intensity and duration.
This confirms why we must as scientists engage with celebrities,
In the tropical regions of the world there is greater consistency and more
lawmakers and politicians and communicate the wonderful gains and
uniform conditions. It’s the development of RAS technologies that have
progress we are making in aquaculture and to convey our responsible
brought about more flexibility and the capacity to roll out aquaculture
nature to convince legislators and those in governance about the
independent of ambient conditions, but much of our ability to control fish
major scientific and technical advances we are making in our
reproduction and growth has been learnt from fundamental studies on
profession. It is very important as they wield the power of strategy at
wild fish biology and orthodox fish husbandry resulting from aquaculture. national levels and drive the policy agenda.
Now with modern technological advances we can breed many fish
In the post Brexit UK for example, we have our own inherent
species year round and regulate optimal conditions to maximise
challenges over fishing and the exports of seafood. This is now also
efficiency and improve the management of feeding, behaviour and
an issue in the post pandemic era where lessons have been made
efficacy of diets. Great strides have been made in engineering with RAS
and a new reset for how we produce food will lead to more local
and the future of aquaculture is being dominated by such technologies.
production that will include RAS for fish, vertical farming of various
Recently I have been involved in various working groups and
crops as well as integration to using aquaponic approaches. This will
initiatives to launch an aquaculture platform in England with the
help to truncate the food supply chain, reducing carbon footprint and
South West peninsula being advocated as a base for some serious
allowing fresh food production closer to local communities.
aquaculture developments in marine fish and algal industries. This
You will find in this February issue a broad range of articles and
would also incorporate a potential academy in Cornwall to provide an features that enhance our understanding of the aquafeed ‘cutting
educational forum and link with local centres and institutions.
edge’ science covering nutritional solutions from novel products and
The UK, with the exception of Scotland with its buoyant salmon
the feed engineering aspects in diet manufacturing. We include an
farming industry, has fallen behind many countries in aquaculture but
interesting article on the culture of wrasse as cleaner fish from an Irish
there is much scope in England, Wales and Northern Ireland for fish
perspective by a young research assistant Adam Yeap working at the
and shellfish farming expansion and especially with the deployment
National University of Ireland, Galway.
of RAS land based systems.
We include a report by Aquaneo and Techna regarding parasites
in fish and how to manage them in aquaculture. My good friend
Professor Thierry Chopin in Canada provides an article relating to
A greener agenda for the US
more advances in the use of Integrated Multi-Trophic Aquaculture.
Turning to the political landscape, the new Biden administration in
We present news and interviews with leading stakeholders and the
the United Sates takes on a greener agenda and President Biden will
associated market and business interests.
likely soon get a portfolio of ideas to incorporate aquaculture into the
Although we are all still constrained by lockdown in most parts of
seafood sector. There has been publicity recently regarding the need for
Americans to consume more fish as part of a healthier diet. Indeed there the world, we can remain united and keep abreast of the sector on
our website platform as well as directly in the magazine. Enjoy and
is a movement away from red meat towards fish, which is a point that I
remain safe!
cover during a webinar report featured in this edition of the magazine.
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We have now lived with Covid-19 for
a year. In early March 2020 I attended
my last ‘real’ conference in Bergen,
Norway - the North Atlantic Seafood
Forum. We were greeting each other
with our feet or elbows, but none wore
masks, and everybody thought this
was just going to blow over soon. It
didn’t.

services; 2) a forum to view presentations
of the latest theory and professional
knowledge in the industry and 3) not least,
an opportunity to meet people and make new
contacts.
The first task, that of providing a showcase
for products and services, was solved by
offering exhibitors their own ‘page’ in our
system, where they could present their
products in the best way they could envisage.
Erik Hempel
The second task - filling up on professional
The pandemic is worse than ever and the
The Nor-Fishing Foundation
knowledge - was solved in a rather
number of infected individuals is rising
traditional way by transmitting presentations
still. Meanwhile, we have tried to find
pretty much as a TV production but adding
alternative ways to live, and many say,
the possibility of viewers to ask questions.
“Thank God for the internet!”.
The third task was the most difficult because that is in itself one
I have attended a number of net meetings, webinars, web
that requires direct human interaction. But we tried by establishing
conferences and even a web (or ‘digital’) exhibition, so I feel I
a platform where people could write comments or questions to
am beginning to have some experience with this now.
everybody else and we added a one-on-one chat function where
When I was a young student and during the early days of my
people could talk to just one other person (in writing).
professional career, I was a bit of a computer nerd. I embraced
At the moment, we are trying to improve on this platform, and it
the new technology eagerly and felt it held great promise for the
is particularly the human interaction task that we want to make
future of business. Of course it did.
much better.
With the advent of internet and email, communication has
What is our experience with this after one year? Well, the web
become infinitely more rapid and effective and over the past year
solution is better than nothing, but not as good as an oldthe use of internet as a channel for communicating and meeting
fashioned physical exhibition. So we do want to go back to
people has developed much faster than any of us expected.
physical exhibitions again and as soon as possible.
Communication through the ‘net’ was not new to us, but we have
But we have also decided to keep the digital solution as an
sharply increased our use of it as a dependable channel. Business
addition to the physical event.
(and pleasure) trips were cancelled altogether, and physical
The digital solution opens access to many, many more
meetings have since been few and far between, if they have
participants and therefore expands our market. It furthermore
been held at all. The change to Zoom, Teams and other digital
gives the audience the possibility of accessing the event at their
platforms for meetings was easy, and cheap. The industry must
have saved billions - at the great expense and chagrin of the travel own leisure and for a long time after the event itself is over.
We decided to leave the Nor-Fishing 2020 exhibition on the net
industry.
for two years, that is until the next Nor-Fishing exhibition will
Our question now is: will this change from real to virtual
take place. Thus, the digital event will supplement the physical
meetings be permanent, or will we at some point revert to the old
event, but it will never replace it. We must not be blinded by the
ways of doing things?
technology and forget the people aspect of such events.
At the Nor-Fishing Foundation, we had talked about developing
And I say: “thank God for that!” I got a little bored with sitting
a ‘digital’ version of our big exhibition for a few years. But the
alone in my home office and watching my PC screen day after
pandemic forced us to step up our plans and develop a platform
day, without the possibility of saying to somebody: “Hey, let’s
quickly. We tried our best to emulate the ‘real’ exhibition, which
have a beer and talk about this some more!”
in our view consisted of: 1) a place to show new products and
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The aquaculturists

Do you want more industry news?
Get the industry news highlights, along with content from International
Aquafeed magazine straight to your inbox every week!
Join the mailing list at:

bit.ly/pplenews
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Orkney Shellfish Hatchery sees
first lobster hatchings

O

rkney Shellfish Hatchery, which forms part
of the Cadman Capital Group’s Aquaculture
portfolio, announces the successful hatching
of its first run of European clawed lobsters for
2021, a progression that has been achieved almost three
months earlier than initially expected.
The hatchery, which is located on the pristine waters of
Orkney, Scotland announces its plans to trial the on-land
production of the species in late September of last year,
with the expectation that its pilot run would complete
around May 2021.
“Operations at Orkney Shellfish Hatchery continue to
amaze us, consistently progressing at a far faster rate than
anticipated,” says Dr Nik Sachlikidis, Managing Director
of the Cadman Capital Group’s Aquaculture portfolio.
“Having our lobster broodstock hatch larvae so early in
the season allows the hatchery to culture juvenile lobsters
from January through to November, an extension of four
months when compared to the wild hatching season, which
runs from March to September.

“This progression means that Orkney Shellfish Hatchery
can now consistently produce far greater lobster numbers
annually, substantially reducing capital overheads for the
hatchery operation and providing much-needed clawed
lobster product to restoration projects across Europe,”
says Dr Sachlikidis, commenting on the accelerated rate at
which the trial has progressed.
Ground-breaking hatchery-in-a-Box concept
The hatchery is utilising products from its sister company,
Ocean On Land Technology, throughout the trial, including
the ground-breaking ‘Hatchery-in-a-Box’ concept, a
containerised lobster hatchery system that can house and
culture lobster from broodstock through to post-larvae.
More than just a commercial shellfish production facility,
Orkney Shellfish Hatchery is committed to the efficient
and sustainable practise of cultivating shellfish on land,
in order to replenish the UK’s seafood stocks, as well as
support the global aquaculture industry.
European clawed lobster is set to be the second species
the hatchery will be producing on land in order to support
restoration projects across Europe, as it continues to
successfully produce and provide runs of premium native
oyster spat.
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We protect it
We protect them
We protect ourselves
As a result of innovation and continuous improvement, Dibaq Aquaculture takes
advantage of the arrival of summer to announce a new product line:
Dibaq AquaSafe®, in which we have been actively working in recent months. It is an internal quality seal to
differentiate our high-value products.
Dibaq Aquaculture brand has always been of a valuable company, specialized in the manufacture
of special and differentiated products, using high quality raw materials, micronutrients and functional
components. However, as a result of the innovation and needs of our global market, we have managed to
go further and improve the quality of our nutrients, additives and formulas in our products with this new seal
that aims to provide value and differentiation to our clients and achieve them the maximum performance
in their production.

Why have we called it AquaSafe?

This concept includes the sustainability
and safety of water and Planet Earth, as well as the health and safety of fish fed with our products,
stimulating the immune system, protecting them against internal and external parasites and improving
productive performance. Therefore, it is a global concept that offers and focuses on the safety of the
planet and fishes.

Visit us: dibaqaquaculture.es
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IFFO market analysis
sees increased
fishmeal production

T

he Marine Ingredients
Organisation IFFO, has
released a taste of the many
statistics and analyses
that can be found in the market
intelligence reports that it dedicates to
its members, covering its analysis of
the marine ingredient market trends
from January to December 2020.
It includes an analysis of both the
supply and demand sides of the
market, with research focusing also
on the global trends of animal farming

and fish catches, agri-commodities,
commodity prices and general macroeconomic conditions. A specific and
additional focus is made on China,
given that China is by far the main
market for marine ingredients.
Increased fishmeal production in
2020
Total cumulative fishmeal
production in 2020 (including salmonbased meal) increased by 11 percent

10 | February 2021 - International Aquafeed

with respect to the previous year,
although Chile, the US and India
reported significant annual reductions.
Total cumulative fish oil production
in 2020 was also on the rise (up 12
percent), with all regions bar the US
and India reporting bigger outputs
than in 2019.
India’s landings have continued
to rebound since the imposition of
a Covid-19-related lockdown in the
first part of the year, reporting yearon-year improvements in all months
since then.
China: low season for aquaculture
Domestic fishmeal production has
already come to a seasonal pause in
view of the Spring Festival.
Operations might resume in
Zhejiang in mid-February and
after the Spring Festival in
Shandong, but the Liaoning
fishmeal plants might not work
again until September due
to the lack of raw material.
The production of the three
provinces in January was
minimal.
In December 2020 the
average price of aquatic
products was slightly up
month-on-month and year-onyear, while the trading volume
dropped year-on-year. Shrimp
imports in 2020 dropped by
16 percent with respect to
2019, mainly because of the
reduced demand expressed by
the Covid-19-stricken food
service.
Pig farming continues to
recover. The swine stock
exceeded 400 million heads
and the sow stock also
constantly improved. Pig
slaughter in 2020 was not as
high as 2019. Therefore, the
volume of pork production
was about 41.13 million
tonnes in 2020, down by 3.3
percent year-on-year. In 2020
the lower domestic output
was replaced with record-high
imports of pork meat: over 4.2
million tonnes.
As for the feed sector, pig
feed production continues to
grow, while aquafeed output
remains currently subdued as
aquaculture remains in its low
season.

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

worldwide, alongside one million tonnes of fish oil. With the
growing need to support the growth of the aquaculture sector,
more raw materials are needed.
If this growth is not going to be covered by increasing the
use of soy, a major part of the proteins must be made available
through other industrial processes than what are used today.
Indeed, the use of soy is coming under increased scrutiny because
concerns over deforestation has been growing and feed producers
are tightening their sourcing policies in order to focus only on
certified soy sources.

Petter Johannessen
Sustainable stock management is
coastal states’ responsibility

A

lot is being made in the food sector to
anticipate the demographic pressure and
continue ensuring food security throughout
the world.
In January 2021, the European Union
announced that its food agency (EFSA) had
just approved mealworms as human food. The EU Commission
has yet to endorse the decision.
The interest in diversification of food and ingredient sources
is high. The EFSA food agency has 156 applications for ‘novel
food’ on its plate and must follow a rigorous process to assess
them all. New plants have been mushrooming with claims to
provide a solution to feed the world’s population.
At IFFO, the Marine Ingredients Organisation, we welcome
new ingredients that can be part of the solution.
What is required from the new ingredients by consumers,
NGOs and the wider opinion, wary of the environmental, social
and economic impacts of the global food system, is to assess
the ingredients based on their life cycle. This means that new
ingredients need to document their sustainability.
It is also important to determine their compatibility in terms
of production process, nutritional profile and digestibility.
In the feed sector, this trend can result in an increasingly
large selection of raw materials available for combination to
produce feed.
As an organisation nurturing a network of members specialised
in marine ingredients, IFFO is engaged in the search of additional
ingredients stemming from the marine environment.
There is indeed at least a volume of 75-76 million tonnes
of fed species to be produced globally in 2030. That is an
additional 20 million tonnes of fed farmed fish to be produced
in a decade.
This implies a continual demand for increased volume of
supply of ingredients for aquafeed production over the period
to 2030, of a total close to 30 million tonnes. What is at stake
is to supplement an already important amount of nutritious and
recognised source of digestible fishmeal and fish oil to feed
farmed fish.
Every year, five million tonnes of fishmeal is produced

Responsible harvesting and processing

At IFFO, we have partnered with SINTEF, the Norwegian
research institute, on the program SFI Harvest. The
program will develop knowledge and technologies for
responsible harvesting and processing of lower trophic
marine resources.
In another, resent study on sustainable feed for Norwegian
salmon by SINTEF Ocean AS, 23 different sources of raw
materials are evaluated based on three criteria: How much raw
material is available today, or can be made available by 2050?
Can the raw material cover the future need of protein and
EPA/DHA? Can the raw material be made available through a
sustainable process at an acceptable price, and can it be produced
in Norway?
SINTEF has explained to us: “The evaluation shows that seven
out of 23 raw materials can be realistic contributors to the salmon
feed demand by 2050. Of them, three that are already in industrial
production (pelagic fish, marine rest raw materials and soy). The
other four (mesopelagic fish, protein from grass, production of
microalgae and hetero- and chemoautotrophic microorganisms)
have potentials to contribute but must be scaled up to industrial
production. In particular, the harvest of mesopelagic fish will be a
key factor in the future.”
A SINTEF paper published in Marine Policy in 2020 explains
the main features of mesopelagics and from there it is easy to see
the potential they have for the marine ingredients industry.
Most mesopelagic fish species are low-value species. They
are classified as one of the largest fish resources globally and
abundant in the north Atlantic.
Hence, they represent: “A significant potential for the
development a new fishery and source for the biomarine
industry.”
It is important, however, that the right frameworks be
implemented to ensure that the best management practices are put
in place. For now indeed, neither TACs (Total allowable catches)
nor rules for bycatch are implemented. The authors also explain
that it is also key to determine whether today’s deep-sea pelagic
vessels are suitable- or large enough to develop a sufficient largescale mesopelagic fishery.
All this gives an interesting perspective to the challenge and
also additional evidence that the marine environment has a lot
to provide to the global food system. We already know, from the
paper entitled ‘The Future of Food from the Sea’ – published in
November 2019 – that a sixfold increase in the supply of food
from the ocean compared to current levels is possible provided
better management practices and technological innovation are
enabled.

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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Is your mixer an overlooked problem?
Or an opportunity?
We think that Mixers should be rated by tons per hour,
not by one time capacity. A mixer with a smaller capacity
can make more tons per hour at less costs. Read our
whitepaper to learn more.

S

kretting has announced a collaboration with
Proteon Pharmaceuticals aimed at providing
functional solutions to tackle health challenges in
the aquaculture industry.
The two companies will co-develop products using
bacteriophage technology to support farmers as part of a
holistic health strategy.
They will work in a parallel research and development
pipeline for the project to target pathogenic bacteria. With
bacterial challenges being some of the most prevalent in
aquaculture worldwide, the products will be a welcome
addition to the holistic health toolbox for farmers.
Integrated health management
The companies predict that the technology will become a
valuable component of integrated management strategies
on-farm with both feed and water applications under
investigation.
“Phages are a part of the natural microecosystem. Each
target specific bacteria in order to keep the healthy balance
in nature. Bacteriophages have been known for over 100
years, however, using phage technology for aquaculture is
an exciting development,” says Matthew Tebeau, COO at
Proteon Pharmaceuticals.
“With Proteon’s expertise in phage development and
Skretting’s expertise in health, we will work together to
identify phages that will target specific bacteria, which we
hope will significantly reduce these health challenges for
farmers.”
In the initial phases of the project, Skretting will isolate
the most prevalent specific strains of bacteria at its
Skretting Aquaculture Research Centre (ARC), while
Proteon will determine the most effective complementary
groups of phages.
Researchers will then examine the efficacy of the phages
during challenge trials.

GEPRO has developed into a constant and successful player in the aquafeed
and the petfood industry for more than 50-year history and always meet
challenges with innovative solutions.
Our head office and production site is in Diepholz in Lower Saxony - in the
immediate vicinity of the largest poultry production and processing facilities
in Germany.
In addition to the headquarters in Diepholz, GEPRO has other locations
around the world for your best possible service.
Consistency and a high level of reliability are essential. For this we use our
unique depth of documentation of the entire value chain and create a strong
relationship of trust.
Quality is our top priority. The high quality of our products determines our
entire value chain.
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What is phage technology?
Phages are the most numerous and oldest organisms
on the planet. They are organic, natural and omnipresent
in the environment and form a critical part of the global
microbiome. Phages naturally protect animals and humans
from bacteria.
Controlled delivery of phages, using precision biological
tools promises to reduce antibiotic usage, overcome the
growing threat of antibiotic resistant bacteria, as well as
to increase sustainability in aqua and agriculture and to
improve human health.
Proteon Pharmaceuticals has been developing their
phage-based products for over 10 years and they have been
tested in Europe and Asia and proven in terms of efficacy
and stability.
“Products based on bacteriophages are an effective tool
for fighting bacterial diseases in farmed fish and shrimp,
as they can eliminate only the specific pathogenic bacteria
while not damaging the animal’s microbiome,” says Truls
Dahl, Business Developer at Skretting.
Natural health strategies
The project timeline is around four to five years, however
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Increase your pelleting capacity,
due to higher temperature and
improved absorption of steam.
both Skretting and Proteon Pharmaceuticals are confident
that the resultant health solutions are well worth the wait.
With anti-microbial resistance (AMR) still looming as a
serious threat facing the global population, natural health
strategies are increasingly important for food producing
industries.
“Having alternatives to antibiotics to support the health of
fish and shrimp is a very exciting part of the development,”
continues Mr Dahl.
“Vaccines, antibiotics and indeed phage technologies
have been around for a long time, but the use of phages is
still quite new for aquaculture.
“It’s not every day you introduce a new techonology
to improve animal health,” adds Therese Log Bergjord,
Skretting CEO.
“This is a milestone, and highlights our commitment to
continue to invest in health research for the sustainability
of the aquaculture industry as a whole.”

Retention Time Barrel (RTB)
Scan the QRCode for more
information

After the homogeneous mixing of steam in
a conditioner, the product remains, during
a preset length of time, in this heated and
insulated retention time barrel. After the
retention time barrel, the product can be
further treated in a pellet mill, extruder or
meal cooler. The thermal treatment of the
product results in an easier operation in the
pellet mill, which simultaneously results in an
improved pellet quality.

info@ptn.nl - www.ptn.nl
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Powerful air purifier removes 99.99 percent of coronavirus
rigorTec presents the Deviro, a mobile air
purifier. In the highest of three selectable filter
stages, the Deviro removes up to 99.995 percent
of the coronavirus and particles from ambient air
with an H14 HEPA filter.
With a noise emission level of 49dB, the device is very
quiet, meaning the air purifier is suitable for use in offices
and as well as workshops.
FrigorTec is headquartered in Amtzell near Ravensburg
in Germany. The company specialises in air conditioning
and filtering for highly complex industrial and commercial
applications. According to FrigorTec its engineers
developed the powerful air purifier during a development
period of eight months.

Long-term protection

Professional air purifiers significantly reduce the risk of
virus infection via aerosols, including SARS-CoV-2. A
series of studies has proven this claim many times. They
also eliminate other viruses and particles.
When purchasing an air purifier, two criteria are important.
First, studies such as the one conducted by Münster
University Hospital (UKM) in Germany in February 2021
show that for effective protection, air purifiers must be
equipped with H14 HEPA filters.
Second, the device must be capable of an air exchange rate
greater than five times per hour in the room in which it is used.
The Deviro satisfies both criteria, according to FrigorTec
Managing Director Ralph Kolb:

“Deviro, our new air purifier, has three filter stages. In
the highest stage, it fulfils the applicable standard for H14
filters with an air exchange rate of six times per hour in
rooms of just over 100 cubic metres.”
Consequently – and due to its very quiet operation –
as Mr Kolb says, “It is ideally suited for use in large
conference rooms, training rooms, switchgear and
technical rooms, canteens and classrooms.”

Operating costs are another criterion for air purifiers

According to Kolb, in the medium term it always pays to
procure a professional device:
“In terms of costs, the device’s filter service life is key.
As the H14 HEPA filter is not exactly cheap to replace, the
price of a professional air purifier such as our Deviro will
be amortised within 24 months as compared to supposedly
more affordable devices.”
The new Deviro air purifier is available online at
frigortec-shop.com. FrigorTec also offers interested
companies, authorities and schools free consultation for
planning and commissioning.
FrigorTec manufactures and sells solutions for grain
cooling, crane air conditioning, hay drying, insect heat
treatment and air purification. With service and sales
locations in Germany and international subsidiaries,
the manufacturer is active worldwide. Spun off from
the cooling product segment of Sulzer AG in 2005,
the company generates approximately Euro 18 million
annually and currently has 60 employees.

AQUACULTURE & ECO-SYSTEMS
IS THE FUTURE
AquaUV offers solutions for freshwater
& saltwater applications

CLASSIC UV STERILIZERS

SL STAINLESS STEEL
STERILIZERS

VIPER SL STERILIZERS
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Call today or visit us online to learn
how AquaUV will improve your harvest.

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

16 | February 2021 - International Aquafeed

EPA Est 68177-CA-001
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Dr Thierry Chopin
Integrated Multi-Trophic Aquaculture
(IMTA) is a concept, not a formula

I

n 2004, with Jack Taylor, I created the expression Integrated
Multi-Trophic Aquaculture, and the acronym IMTA, to
describe what we had been already doing for a few years. I
wrote two articles, in 2006 and 2018, to explain what IMTA
is about.
It seems that, from time to time, especially when a new
project or consortium on IMTA is established, some people feel
the need to try to delimit IMTA in a dictionary-like manner
or attempt to reduce it to an oversimplified and bureaucratic
definition.
While I am delighted to witness the growing interest in IMTA,
and understand and promote its evolution, I feel a kind of paternal
responsibility to watch over the appropriate use of its principles
and philosophy. Having spent more than 20 years living IMTA
daily, I feel the need to be the gatekeeper of its orthodoxy.
As the ASTRAL consortium, founded by the European Union
Horizon 2020 programme, is getting its website and information
documents together, I undertook the challenging exercise of
writing a two-page explanation of IMTA, which I am providing
below.

An ever-growing human population

In a world with an ever-growing human population, agriculture
yields close to saturation and fisheries plateauing, decreasing
or collapsing, aquaculture is poised to play a key role in the
development of the food (and other non-food applications)
production systems of the future. However, there is always room
for improving production methods to make them more sustainable.
One of these innovative and sustainable practices is Integrated
Multi-Trophic Aquaculture (IMTA), which combines, in the
appropriate proportions and scales of management areas, the
cultivation of species at two or more different trophic levels, based
on their complementary ecosystem functions, such as fed species
(for example finfish), particulate organic nutrient extractive species
(for example shellfish and other invertebrates, herbivorous fish)
and dissolved inorganic nutrient extractive species (for example
macro- and micro-algae and plants).

Taking advantage of synergistic interactions between species and
of the ecosystem services they provide, the aim is to ecologically
design and implement aquaculture systems and practices for
increased environmental sustainability, economic stability and
societal acceptability, through enabling regulations and within
holistic and circular economy approaches. IMTA contributes
positively to the United Nations’ Sustainable Development Goals
(SDG), especially SDG 14 (Life Below Water).
IMTA is a bio-inspired design for ecosystem-based bio-mitigation
that imitates what nature does (biomimicry). What were previously
considered ‘wastes’, or ‘by-products’, of one species are now
‘co-products’, which can be used as recovered fertilizer and feed
resources, and energy, by other species, considered additional
crops providing economic diversification in more efficient and
responsible food production systems, while bio-remediation of
nutrification takes place.
IMTA also has the pragmatic and visionary goal to move towards
zero waste within an ecosystem-based management approach by
emulating sustainable natural cycles and processes.

The scope

The scope of the IMTA concept is extremely broad, flexible and
evolving. It can be applied worldwide to open-water or landbased systems, marine or freshwater (for example aquaponics)
environments and temperate or tropical climates.
It should be clear that IMTA is a concept, not a formula that

Dr. Thierry Chopin is Professor of Marine Biology, and Director of the Seaweed and Integrated MultiTrophic Aquaculture Research Laboratory, at the University of New Brunswick in Canada. He is
also the owner and President of Chopin Coastal Health Solutions Inc., since 2016.
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can be reduced to a short, oversimplified definition. It is
its versatility that makes IMTA remarkable. There is no
ultimate IMTA system to feed the world, but a multitude of
variations, resulting from the different conditions (climatic,
environmental, biological, physical, chemical, economic,
historical, societal, political, regulatory and jurisdictional),
prevailing in the parts of the world where they operate, that
lead to different choices in the design of the best locally
suited IMTA systems.
Moreover, IMTA is more than just a nutrient flow story.
This sustainable practice must also respect the
environment, be in line with society values, create fair and
gender-equitable revenues and profitability and provide
resilience to stressors such as nutrient overloading,
chemical and microplastic pollution, climate change, coastal
acidification, harmful algal blooms and diseases.
To calculate IMTA’s full value, extractive species need
to be valued not only for their biomass and food trading
values, but also for the ecosystem services they provide,
along with the increase in consumer trust and societal/
political license to operate that they give to the aquaculture
industry (circular economy approach).
For example, one of the key ecosystem services provided
by seaweeds (marine macro-algae) is nutrient biomitigation. It can be valued for the worldwide seaweed
aquaculture (32.4 million tonnes) at between US$1.214
billion and US$3.482 billion, that is as much as 26.2
percent of their present commercial value (US$13.3
billion).
However, the value of this important service to the

environment and, consequently, society has never been accounted
for in any budget sheets or business plans of seaweed farms or
companies.
Much has been said about carbon sequestration and the
development of carbon trading taxes. However, nutrient trading
credits (NTC, a much more positive approach than taxing, for
those implementing sustainable practices) for the recovery of
nitrogen and phosphorus would earn a much higher return than
carbon trading credits (CTC).
The recognition and implementation of NTC would give a fair
price to extractive aquaculture. They could be used as financial
and regulatory incentive tools to encourage single-species
aquaculturists to contemplate IMTA as a viable option to their
current practices.
The IMTA multi-crop diversification approach could be an
economic risk mitigation and management option to address
pending climate change and coastal acidification impacts, hence
increasing the resilience of the aquaculture sector.
IMTA, by participating in the much-needed decarbonisation
of this world and in the dietary shift towards the consumption
of sustainable, safe, equitable, resilient and low-carbon aquaticbased sources of food, could mitigate nutritious food insecurity,
while reducing gas emissions and carbon footprints from animal
land-based food production systems.
This would in turn contribute significantly to climate change
mitigation, keeping global temperature rises below 1.5˚C by 2050
to reach the targets of the Paris Agreement and help mature the
Blue Economy into the greener Turquoise Revolution, fostering
sustainable economic growth in coastal and rural communities
and regions.
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MANAGING PARASITES
How to manage them sustainably?

P

by Jean Peignon, Aquaculture Nutritionist, Aquaneo of Techna Group, Couëron, France

arasites are a major and recurrent problem
in aquaculture, with heavy economic
repercussions. Some studies (Shinn et al
2015) estimate that the annual loss for the
industry around US$1 billion worldwide.
Before gathering with torches and
pitchforks to hunt down the beast, this
brief article provides reflections about
parasites in aquaculture and what should
be done to set-up efficient means of control in order to contain
this costly issue.
Image courtesy of Dr Robert Durborow
of Kentucky State University

Know your enemy

A parasite is defined as an organism that lives on or inside a
host in order to use its energetic resources for its own benefits
during a either part or all of its life cycle.
This definition includes a lot of species. Some authors
(Hechinger et al 2015) estimate that parasitic organisms
represent between one third to one half of all of the organisms
on our planet, the other non-parasitic species are called ‘free
living.’
Although the ecological roles of parasites are still not fully
understood, they do appear to have a regulatory role on the host
population, “in a density-dependent manner,” (Sure B. et al
2017), as well as occupying a significant part of the food web,
as they can represent in some estuary ecosystems a biomass
equivalent of a predator (Kuris et al 2008).
If parasites are important actors of aquatic biocenosis, then
their presence inside the farms and management will continue to
become a major challenge for modern aquaculture.
As aquaculture production around the world often occurs in
open or semi-open systems (cages, raceway, ponds, etc.),the level
of containment and biosecurity applicable could never reach what
can be done in modern land animals farming.
In such conditions, the exchange of parasites between wild
and farmed populations is inevitable over time and eradication
appears to be a pipe dream. Especially when high density and
concentrated production units act like amplifiers, making the
proliferation and associated economic loss hard to control.
Instead, as stated by the proverb, before starting a battle it is
better first to ‘know your enemy’: The knowledge of its life cycle
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Aquaculture
allows pointing out the weakness on which it
is effective to act for a long term control of its
expansion.

Environment and host: know yourself

If direct treatments can be a key element
of parasite management, their use must be
done in a rational way because they induce
a series of interlinked and lasting secondary
effects either on the environment (pollution,
resistance, etc), on the host (residue) and on
the consumer’s perception.
Under such circumstances treatments
must be limited and backed up with others
synergistic actions (prophylaxis, disinfection,
etc) to magnify its effect. To be efficient, just
like the second part of the proverb, farmers
need to ‘know themselves’ or more especially
their production tool to highlight their weak
points.
Regarding the host, the origins of economic
loss are diverse. Mortalities come first to the
mind, they are often the results of secondary
infections taking advantage of the damages
caused by parasites. That said, growth loss
and reduction of feed efficiency also make
a significant contribution to the economic
impact (Sommerville et al 2009).
If acting on the parasite population and the
environment are essential, it is also important
to work on the natural defence of the host

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.
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and its ability to overcome the stress caused by parasites. In a
‘parasite centered’ approach it is easy to forget the host.
To make its contribution, Aquaneo has developed a range of
products called EpiShield, which are designed to support the
fish and its natural defences during the infection period. Once
exposed, fish have the ability to generate an efficient line of
defence against the parasite: The first infection being often the
most dangerous.
Aiming at the maintenance of the fish in its resilience zone,
EpiShield products support the host in the triptyque ‘Host,
pathogen and environment’, to potentialise the other actions
carried out to keep the parasite population under control. The
dedicated solution of this range focuses on three actions:
1. Favour the integrity of the organ targeted by the parasite
2. Participate to the reduction of secondary infection
3. Support wound healing process

Example with Sparicotyle

Sparicotyles (Sparicotyle chrysophrii) is a monogenean parasite
infecting the gills of gilthead sea bream (Sparus aurata). Their
presence on site is through the year, even through seasonality
patterns exist, there is higher susceptibility in young fish
(Antonelli et al. 2010).
To mitigate the impact of sparicotyles on the farm, several
recommendations have been made (Fioravanti M.L. et al 2020l),
such as:
- Evaluation and follow-up of the infection through a scoring
system
- Segregation and cleaning of the equipment, especially when
shared between fish sizes

- Cleaning and changes of nets to remove the entangled eggs
- Put the new fish in remote cages, to reduce the cross
contamination with the rest of the site
- Removal of dead fish
These recommendations help, first to understand the evolution
of the parasite population, a prerequisite to proper management,
and second to break its cycle by removing entangled eggs which
participate in recruitment on-site.
In addition, Aquaneo’s specific solution against sparicotyle,
EpiShield - Gill, is developed to participate in gills integrity
and their natural defences. Gills are a central organ, as they are
the source of oxygen for the organism. Without oxygen, the
metabolism cannot function. Using the benefits of plant extracts,
such as garlic essential oil and specific micronutrients, EpiShield
- Gill provides complementary effects to support the immune
response and wound healing process.
This solution can be either used in anticipation of the risk - on
newly introduced fish in spring for example, or to provide a
protective effect or to support bigger animals during the winter
season.
Parasites are part of the aquatic ecosystem on which most of the
aquaculture farms are located and their eradication is not possible
in open or semi-open systems.
The solution lies in the comprehension of their life cycle and
propagation environment to deploy a series of complementary
actions to stem their proliferation.
Aquaneo’s EpiShield range of products is designed to
participate in this sustainable form of management by reinforcing
the host’s defence in order to let them fully express their own
natural defences.

FISH FARMING TECHNOLOGY

Your partner for
industrial process
automation
Our solutions:
Design and engineering
Build and installation MCC and PLC panels
Software engineering PLC/SDADA
MES application Batch Explorer
Integration to other software packages
Turn Key installations incl. training, service & support

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

International Aquafeed - February 2021 | 23

aquafeed.co.uk

Improved protection against endotoxins

D

Dr Eckel launch Anta®Catch

r Eckel Animal Nutrition
launches an innovative endotoxin
specialist following two years of
development.
Specially developed to defend
against dangerous endotoxins, the
latest product from the renowned
experts in innovative feed additives
promises maximum effectiveness
and comprehensive protection.

Safety and protection for high-performing animals

Livestock bears the brunt of endotoxin contamination and all
too often, this results in hoof infections, ear or tail necrosis, liver
disease and diminished performance due to an overactive immune
system.
To help feed producers, farmers and animals combat endotoxins,
the multidisciplinary team of experts at Dr Eckel Animal Nutrition
in Rhineland-Palatinate, Germany, has spent two years of intensive
development to produce the best available solution to endotoxins.
And finally, Dr Eckel’s latest product innovation was launched on
February 4, 2021. Its name is Anta®Catch and Dr Eckel states that
farmers and producers can get the threat posed by endotoxins under
control with this highly effective product.

Background: Endotoxins, the silent danger

Better genes and intensive feeding have resulted in more
productive livestock.
However, one problem is becoming more acute - endotoxin
contamination. The latest research confirms what farmers have
been saying all along, that endotoxin-related problems are not
isolated cases and can occur even on very well-managed farms.
For example, 50 percent to 100 percent of piglets are affected
by tail, ear or foot pad necrosis from as early as their first day
of life, and as many as 90 percent of slaughtered bulls have tail
necrosis due to high levels of endotoxins.
But these visible symptoms are just the tip of the iceberg.
Endotoxins stimulate the immune system, which costs the
animal a lot of energy—energy that is no longer available for
growth and performance. It is not only fattening cattle and
swine that are affected: endotoxins also pose a serious threat to
the welfare and health of dairy cows, poultry and aquaculture
produce, and the profitability of the respective farms.

Specialist wanted

“Feedback we had been receiving from customers for some

time increasingly indicated the presence of high endotoxin
levels. The available options did not seem to be helping
much,” explains Iris Kröger, Technical Sales Manager at Dr.
Eckel.
“It was clear that we needed something new. So we decided that
we would be the ones to find it.”
The team of specialists at Dr. Eckel is known to overcome
challenges with unusual solutions. After all, Dr. Eckel has been
considered a pioneer and visionary of innovative feed additives
for more than 25 years.
So the family business took a brave and confident approach
in this new venture and, backed by development funding by the
state of Rhineland-Palatinate and the EU, developed a specialist
product from scratch to be used specifically against endotoxins
and to achieve the highest effectiveness possible.
The Dr. Eckel development team took a two-pronged approach:
the careful selection of raw materials to counteract endotoxins
effectively; and the development of a unique process to activate
Anta®Catch.

Anta®Catch: Double-activated and triple-mode of
action

The secret of Anta®Catch’s success lies in this careful selection
of raw materials and the production process, due to which is why
it is double-activated and has a triple mode of action. This is how
it works:
First, the product is activated through the rectification of
the cations on its surface, enabling Anta®Catch to immobilise
endotoxins over a wide pH range, effectively catching up to 99
percent of the endotoxins; then, the micronised ingredients— that
is, substances that have a particularly small particle size— ensure
optimal bioavailability.
Anta®Catch’s special triple mode of action kicks in
simultaneously and supports the formation of an intact intestinal
barrier, contributes to the effective protection of the liver against
endotoxins and thus promotes liver function.
Consequently, Anta®Catch comes with the promise of strong
and healthy animals, top performance and animal-friendly and
profitable production.

Catch, seal, detox support

Only Anta®Catch has this double activation and triple mode of
action that protects poultry, ruminants, swine and fish effectively
against endotoxins. According to Dr Eckel this is an enormous
step towards improving animal welfare and farm profitability,
says the company.
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wrasse
The benefits and constraints in using wrasse as a
cleaner species in European aquaculture
by Adam Yeap, Majbritt Bolton-Warberg, Cecilia Souza Valente, Alex Wan and Simon J Davies,
National University of Ireland, Galway, Ireland

W

rasses are a group of
marine fish (Labridae)
typically found on
rocky reefs and coastal
shorelines. In temperate
waters, wrasse have
historically been of
little interest to local
fishermen and have only
occasionally been caught as a food source in certain European
regions, for example in the west of Ireland (Darwall et al 1992).
These carnivorous grazers are often found feeding on epifauna

and temperate European wrasse species have been observed to
feed on ectoparasitic copepods, such as sea lice.
Two species of sea lice (Lepeophtheirus salmonis and Caligus
elongates) parasitise Atlantic salmon (Salmo salar), with heavy
infestations having a major impact on farmed salmon in particular
(for example in economic costs, Abolofia et al 2017).
Although historically, chemical therapeutants have been used
to manage sea lice on salmon farms, environmental concerns
and resistance to treatments have resulted in the development
alternative control measures, for example biological control such
as wrasse.
Four main species of wrasse are used commercially as cleaner

Figure 1: Wrasse used as cleaner species in aquaculture A: Ballan (Labrus bergylta), B: Goldsinny (Ctenolabrus rupestris), C: Corkwing
(Symphodus melops), D: Rock cook (Centrolabrus exoletus). (Corcoran et al 2014)
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fish in European salmonid farming operations: Ballan (Labrus
bergylta), Goldsinny (Ctenolabrus rupestris), Corkwing
(Symphodus melops) and Rock Cook (Centrolabrus exoletus)
wrasse.
These species are naturally distributed in the North-East
Atlantic with Norway being the northernmost limit. They are
diurnal, feeding during the day and their activity levels change
with the seasons, with fish typically entering a state of decreased
metabolism at lower water temperatures around five degrees
Celsius (Sayer & Reader 1996) .

Sea lice and treatments

The effects of sea lice can be economically costly amounting
to US$436 million as they damage the product and increase
mortalities of salmon under production in open sea pens
(Abolofia et al 2017).
In addition, traditional chemotherapeutics, such as SLICE, add
substantial cost to the salmon production, both in monetary terms
and in time.
The cost of these treatments is greater than that associated with
using cleaner fish, thus wrasse are seen as more economically
viable (Liu & Bjelland 2014) to combat this issue.

Considerations in using wrasse for sea lice control

Stocking cleaner fish into salmon sea pens comes with many
benefits, however, to achieve the optimum results, the following
factors need to be considered:
• The size of wrasse used: Small sized individuals may be eaten
by the salmon, or escape through the cage nets. A size range of
10-25 cm is often recommended (Blanco & de Boer 2017).
• The species of wrasse used: Currently, Goldsinny and Rock
Cook are preferred during the early-life stages of sea salmon,
whereas the larger Corkwing and Ballan are more suitable for
salmon weighing between three and five kilograms.
• Temperature: This environmental parameter has the most
influence on sea lice cleaning efficacy and wrasse survival.
At water temperatures below 10 degrees celcius, metabolic
activity in these wrasse species decreases along with cleaning
behaviour. Mortalities can be high at less than four degrees
Celsius.
• Stocking density: It is advised for commercial ventures to
stock a ratio of five percent wrasse however this is subject to
the size (wrasse and salmon) and species of wrasse. This ratio
of wrasse to salmon has been seen to maintain the sea lice
population to less than one per salmon, when introduced in sea
pens with lice free salmon (Skiftesvik et al 2013)
• Size selection: Larger sea lice (e.g. Adult stage 5-18 mm) are
actively selected, due to visual limitations of wrasse in spotting
smaller lice individuals (e.g. nauplius stage 0.5-0.6 mm).
• Reuse issues: Currently, a cohort of wrasse can only be used
for one production cycle. This is because the wrasse may also
be affected by sea lice and could become a host.
• Feeding the wrasse: Regulations on sea lice populations in
salmon cages requires they are maintained at a certain level
(for example 0.5-1 lice per fish) which is too low to sustain the
cleaner fish (Aquaculture and Fisheries (Scotland) Act 2007).
Therefore, supplementary feeds must be supplied, in the form
of pelleted feeds or water-stable agar-based feed blocks. The diet
should be around two percent of the weight of the fish every other
day (Brooker et al 2018).

Ballan wrasse has the greatest potential

Of the four wrasse species used in salmon farming as a cleaner
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fish, Ballan is considered to have the greatest potential in large
scale application, due to their larger size and robust nature.
Therefore, they can delouse larger salmon without the risk of
being predated (Blanco & de Boer 2017).
Wild catches do not, however, meet commercial demand
(Skiftesvik et al 2013), thus Ballan wrasse are farmed in a
number of countries including Norway, Scotland and Wales.
From a few thousand in 2009, it is reported that Marine
Harvest Norway produced four million fry in 2016 (Treasurer
2018).
Although questions have been raised regarding the efficacy of
cultured versus wild Ballan wrasse at sea lice removal, a study by
Skiftesvik et al (2013) showed similar efficacies at limiting sea
lice without affecting salmon growth.
During the larval rearing stage of ballan wrasse, they are often
fed with an enriched diet of copepods and/or artemia to ensure
that the best lipid and essential long chain fatty acid profiles
meeting the requirements of this marine species.
After 70-90 days, wrasse are weaned onto formulated feeds
using dry marine micro diet formulations. There are reports of
the development of skeletal deformities and/or caudal fin damage
during the weaning process, as a result of nutritional deficits of
the feed or the digestive capacities of the agastric ballan wrasse
(Treasurer 2018).
This may impact on their capacity to adapt to an open sea pen
environment upon transfer to sea and much research has been
undertaken to establish optimal nutritional requirements for this
species. Once achieving approximately 20g (9-12 months post
hatching), the juvenile wrasse can be used in sea cages (Treasurer
2018) and is imperative that fish of the highest condition are
employed.

Resolving the wrasse supply problem

For salmon farming to grow in a sustainable manner, there
must be viable methods of limiting the effects of sea lice on
salmon. It seems that biological methods such as cleaner fish
species are currently the most appropriate in terms of cost,
efficacy and animal welfare. This is when they are compared to
mechanical based techniques such as the use of heat treatment
(thermomlice) or advanced laser technologies with inherent risk
and costs.
Aquaculture itself could resolve the problem of supplying
the salmon industry with sufficient numbers of wrasse. This
is becoming even more likely with new diets and greater
understanding of their digestive physiology and increased
knowledge of their fundamental nutrition and feed preferences,
with added emphasis placed on palatability.
Although proprietary diets are available from several
manufacturers, these are more generic in nature and possibly do
not fully meet the bespoke requirements of wrasse and may not
reflect the optimum needs of this species.
It is imperative that more information is also provided
concerning the histological level morphometric features of key
organs and tissues to identify normal profiles of wild wrasse in
comparison to farmed wrasse.
More work is needed to understand broodstock and larval
nutrition to provide a more robust fish and development of
increased disease resistance through improved genetics and
selection.
As RAS land based systems are being further developed it is
important to address the adaptation of wrasse to such systems
and the effects of water quality and other abiotic environmental
conditions on growth rates, feed efficiency and welfare.
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EFFECT OF A COMMERCIAL PHYTOGENIC
SOLUTION ON RAINBOW TROUT
Stéphane Frouel, Julie Castier and Maxime Hugonin of Mixscience, France, report
on a trial run in Portugal to evaluate the potential of a commercial phytogenic to
improve the resistance and performance of rainbow trout Oncorhynchus mykiss
challenged by Yersinia ruckeri

A

by Stéphane Frouel, Aquaculture Project Manager, Julie Castier, RID Project Manager and Maxime
Hugonin, Aquaculture Product Manager, Mixscience, France

quaculture is the fastest growing
food-producing sector in the world,
contributing to one-third of the
global food fish production.
The nutritional benefits of fish
consumption have a positive link
on protein availability, which
helps to decrease poverty rates in
developing countries.
Rainbow trout Oncorhynchus mykiss is one of the most
important farmed aquatic species. It is assumed by experts that
the world's consumption of rainbow trout hit 950,000 tonnes
annually at the beginning of this year.
The majority of this volume is being provided by
aquaculture, with global sales volume of farmed trout
reaching roughly 830,000 tonnes. The continued relatively
high cost of salmon has seen rainbow trout establish itself as
a cheaper alternative fish, offering many of the same health
benefits.
The specialists predict a compound annual growth rate for
worldwide rainbow trout market of approximately five percent
over the next 10 years.
Nevertheless, this trout industry is facing continuous
challenges and diseases that significantly affect the
profitability and quality of farm production.

A serious disease in Salmonids

Among main bacterial diseases, Enteric Red Mouth (ERM)
disease is a serious septicemic bacterial disease of Salmonid
fish species. It is caused by Yersinia ruckeri, a gram-negative
rod-shaped enterobacterium that has a wide host range, broad
geographical distribution and causes significant economic losses.
This disease gets its name from the subcutaneous haemorrhages
that appear at the corners of the mouth and tongue, with other
clinical signs include exophthalmia, darkening of the skin,
splenomegaly and inflammation of the lower intestine with
accumulation of thick yellow fluid.
The bacteria enters the fish via the secondary gill lamellae and
from there, it spreads to the blood and internal organs. To date,
the main solution to this issue remains the use of antibiotics
thanks to their easy use and rapid effects in curative treatment.
Unfortunately, the use and abuse of chemicals raises public
health concerns such as antibiotic resistance and adverse effects
on the environment. This in turn has in some cases lead to these
remedies earning aquaculture production and its associated
products a negative public image. In order to explore alternatives
active research is currently ongoing which will reduce their use.
Nutrition and feed additives with specific antibacterial and/
or immune-modulatory properties are increasingly important to
supporting the industry with many of these challenges.
Among these alternatives which include solutions such as
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Figure 1: Trial layout
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phytogenics, interesting benefits have been found such as growth
performance improvement, feed efficiency optimisation and
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One of them, developed by Mixscience, France, has proven
its efficiency from laboratory to field scale in different aquatic
species (Hugonin et Frouel, 2019). In this study, authors
sought to explore its efficacy on the resistance of rainbow trout
(Oncorhynchus mykiss) to an infection by Yersinia ruckeri.
Moreover, in order to extend the application to the full value
chain of the trout industry and to ensure that the product could be
applied either at the farm or in the feedmill through the extrusion
process, the product was tested either directly in the extruded
feed or top dressed in the feed after the process. The resulting
bio-efficacies were then compared.
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Trout trial

The trial was conducted in indoor facilities in Portugal,
with rainbow trout (Oncorhynchus mykiss) originated from a
commercial farm the experimental species under testing. The
fish were transferred to the experimental facilities by a duly
authorised carrier and kept in sanitary quarantine for three weeks.
No significant mortality or pathological signs were observed in
association to their transport. During this quarantine period, the
fish were maintained and fed with a standard commercial trout
diet.
The trial had three distinct experimental phases: an adaptation
period, a feeding period and a challenge period as described in
Figure 1. The trial comprised a total of four dietary treatments, all
based on a single basal formulation.
This basal formulation contained 20 percent of marine derived
proteins (fishmeal and fish hydrolysate) and plant ingredients
such as soy protein concentrate, wheat gluten, corn gluten meal,
soybean meal, whole peas and wheat. A blend of fish oil and
rapeseed oil was used as the main lipid source. This basal diet
was supplemented with crystalline essential amino acids and an
inorganic phosphate source to avoid any nutritional deficiencies.
All diets were isonitrogenous (44 percent crude protein),
isolipidic (22 percent crude fat) and isoenergetic (22.5MJ/kg).
This diet served to feed both the non-challenged positive
control [PC] and the challenged negative control [NC] treatments.
This basal formula was also further supplemented with the test
additive at five kg/tonne [Phytogenic EX], with the product being
incorporated in the mash (pre-extrusion).

Biotronic (IR-543632) and BIOMIN (IR-509692) are registered
trademarks of Erber Aktiengesellschaft.
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In order to compare extrusion and top-dressing applications, one
diet containing the basal formula was also top dressed with the
test additive at five kg/tonne [Phytogenic TD] after extrusion.
Diets were manufactured using extrusion and all of the powder
ingredients, including the phytogenic (Phytogenic EX), were
mixed accordingly to target formulations in a double-helix mixer
and ground (below 400µm) in a micropulveriser hammer mill.
Diets were manufactured by means of a pilot-scale twin-screw
extruder with a screw diameter of 55.5mm and temperature
ranging from 106- to 111ºC. Feeds were dried in a vibrating fluid
bed dry.
In the case of the treatment with top dressed phytogenic
(Phytogenic TD), following drying, the oils and the product were
applied by vacuum coating. The suspension of oils and additives
were sprayed onto the pellets under vacuum (800mbar) for
approximately two minutes.

Phase I - Growth performance trial

Stock of rainbow trout, with a mean initial body weight (IBW)
of 26.8 ± 1.6g were fed one of the four experimental diets during
35 days. Fish grew in quadrangular PVC tanks (volume: 750L)
supplied with recirculated freshwater.
Throughout the trial, average water temperature was 15 ±
0.3ºC and average dissolved oxygen level was 6.4 ± 0.5mg/L.
Fish were subjected to a controlled photoperiod regime of 12:12
(light:dark). Fish were hand fed to visual satiety, with three meals
per day (09:00, 14:00 and 17.00) during weekdays and twice a
day (09:00 and 14:00) during weekends. Utmost care was taken
to avoid feed wastage and allow a precise quantification of feed
intake and the fish were group weighed at the start and at the end
of the trial.

Phase II - Disease challenge with Yersinia ruckeri

After 35 days of feeding, fish from each dietary treatment were
subjected to a strong disease challenge with Yersinia ruckeri,
isolated from rainbow trout in Portugal. Bacteria were routinely
cultured at 22 degrees celcius in tryptic soy broth (TSB) or
in tryptic soy agar (TSA) supplemented with NaCl to a final
concentration of one percent (w/v).
Both cultures were stored at -80 degrees celcius in TSB
supplemented with 15 percent (v/v) glycerol. To prepare the
inoculum for injection into the fish peritoneal cavities, 100µL of
stocked bacteria were cultured overnight at 22 degrees celcius on
TSA. The bacteria were collected exponentially from the TSA
and re-suspended in sterile TSB. Based on previous challenge
data, the intended bacterial concentration to kill 20-30 percent
of the fish (LD50) was obtained by absorbance reading and
adjustment against its growth curve to 4 x 106 colony forming
units (CFU)/ml. Bacterial concentration was confirmed by plating
the resulting cultures on TSA plats and counting of the colony
forming units (CFU/ml).
After the 35 days of feeding period, 80 fish per dietary treatment
with an average body weight (100 ± 5g), were transferred to the
challenge room and intraperitoneally injected with 100µl Yersinia
ruckeri (3.6 x 106CFU/ml). The only exception were fish from
the PC treatment, which were intraperitoneally injected with
an identical volume of Hanks' Balanced Salt Solution (HBSS).
Thereafter, groups of 20 intraperitoneally injected (Yersinia or
HBSS) fish were randomly distributed among 60L aquaria.
During the infection challenge period, each dietary treatment
was tested in quadruplicate. Fish mortality was recorded for 17
days, with the weight of every dead fish noted. Although showing
a reduced appetite, the fish were fed with the corresponding diet
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Table 1: Growth performance after 35 days of feeding and before Yersinia
challenge
Diet
Survival (%)

PC

NC

Phytogenic
EX

Phytogenic
TD

100 ± 0

100 ± 0

100 ± 0

100 ± 0

IBW (g)

26.9 ± 0.1

26.6 ± 0.1

26.5 ± 0.2

26.9 ± 0.1

FBW (g)

103.6 ± 3.3

102.6 ± 0.8

99.7 ± 3.2

95.9 ± 4.1

SGR (%/d)

3.85 ± 0.08

3.85 ± 0.01

3.79 ± 0.07

3.63 ± 0.12

FCR

0.80 ± 0.05

0.79 ± 0.07

0.79 ± 0.04

0.91 ± 0.03

FI (%ABW/d)

2.67 ± 0.12

2.65 ± 0.22

2.62 ± 0.09

2.93 ± 0.01

PER

2.87 ± 0.18

2.90 ± 0.24

2.87 ± 0.14

2.49 ± 0.07

during the challenge period. Water rearing conditions were kept
identical to those recorded during the growth performance phase
(temperature: 15 ± 0.5°C; dissolved oxygen > 6.0mg/L).

Impact of the phytogenic on performance

No mortality occurred during the feeding period before the setup of the challenge indicating that the phytogenic had no adverse
effect under normal conditions.
At the end of the 35 days experimental feeding period (Phase
I), the rainbow trout showed a 3.9-fold increase of initial body
weight in best performing treatments. Dietary treatments had no
significant effect on final body weight (FBW) and specific growth
rate (SGR) (P<0.05).
Therefore, neither the phytogenic supplementation nor the
feed application mode (pre- or post-extrusion) seemed to affect
performance criteria in rainbow trout [see Table 1].
Despite the absence of a statistical significance and within
a very acceptable range, the treatment with product applied
by top-coating at 5kg/tonne (Phytogenic TD) tended to show
a slight increase of FCR, and consequently a lower PER,
than Phytogenic EX, in which the same product dose was
applied in the mash (pre-extrusion). Although not considered
as problematic, this aspect should be assessed during a longer
feeding period.

Effect of the phytogenic on disease resistance

After the challenge, the total mortality of fish from the PC
treatment (not infected with Yersinia ruckeri, but injected with
HBSS) was low and reached only 3.8 ± 2.5 percent.
The initial target of the challenge was 20-30 percent of
mortality. In the present trial, the challenge was stronger than
expected since the total mortality observed in the challenged
fish was 42.5 ± 6.5 percent [see Figure 2].

Dietary supplementation with phytogenic at a dose equal to
5 kg/ton showed a strong protective effect against an infection
with Yersinia ruckeri in rainbow trout. In comparison to fish fed
with the NC diet, those fed with Phytogenic TD and Phytogenic
EX showed a significant relative reduction of mortality (ranging
from 41 to 47 percent respectively). The additive quickly
stabilised the impact of Yersinia since mortality did not evolve
eight days post challenge whereas it continuously increased in
NC treatment.
Both in mash (pre-extrusion) and top-coating (post-extrusion)
application modes were found effective suggesting that the
phytogenic does not lose its bio-efficacy over the extrusion
process.

Effective control

This study evaluated the protective effect of a commercial
phytogenic on the growth performance and resistance of
rainbow trout (Oncorhynchus mykiss) to an infection by Yersinia
ruckeri.
A secondary objective was also to compare the impact of
extrusion process on bio-efficacy of the actives contained in the
product by comparing extrusion or top-dressing applications.
We concluded that this feed additive provides efficient control
for trout under challenged conditions, whatever the mode of
application. These results consolidated the already demonstrated
efficacy of the product in different aquatic species and confirm
that this phytogenic can be considered as a holistic approach to
control the use of antibiotics in all aquaculture systems.
www.mixscience.eu
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Aquaculture

- the next frontier in food production

W

Aquaculture is not only well established, it continues its rapid growth right around the world. Professor Davies, the Editor of International
Aquafeed believes that aquaculture is the next frontier in food production as 70 percent of our planet is habitat. In his address during a recent
webinar, Professor Davies discussed the driving forces behind this growth, a view on key species, advances in nutrition, the importance of gut
health and the necessity to use feed resources efficiently and effectively in aquaculture. All this aspects should be seen as opportunities for
development and help direct our industry for the foreseeable future

by Professor Simon Davies, Editor International Aquafeed
e tend to think of fish
primarily but we must
remember that molluscs
and crustaceans,
including shrimp,
crabs, even lobsters
and cephalopods are
included in aquaculture
production.
Thus, in parts of the world the octopus and the cuttlefish are
also included in aquaculture, even frogs and alligators, crocodiles
and many invertebrates and aquatic plants, algae and of course,
seaweeds are important in terms of their aquaculture production.
Aquaculture requires much more management and intervention
in terms of stocking rates, feeding - which is where this industry
is very much concerned - breeding and control of the partial or
even the full lifecycle of fish and other animals.
So the containment in suitable facilities, such as the ponds,
channels, tanks and cages, as well as their infrastructure,
is also incredibly important and diversified. Fish farming
involves personal or corporate ownership of fish stock and
plants in aquatic environments that include fresh, brackish
and marine waters. It’s important to remember that fresh
freshwater aquaculture is actually one of the largest sectors still
in aquaculture and that marine aquaculture has a lot of room to
grown into.
So even although we might think a lot of marine species,
such as the iconic salmon, much of our aquaculture is actually
freshwater. We need to bear this in mind.

this growing population.
With increasing affluence more and more people are turning to
seafood.
If we are going to feed the world sustainably, aquaculture will
become an increasingly important part of that agenda, alongside

Feeding nine billion people

Let's draw attention to the fact that we have to feed the world
in a sustainable manner right up until 2050, when we are going
to see nine billion people on the planet. Fortunately, the share of
seafood consumption is rapidly growing and has the potential to
meet an agenda that is already requiring us to provide food for
36 | February 2021 - International Aquafeed

terrestrial animals and plant-based protein foods.
With 67 percent of fishery exports coming from developing
nations, there is currently a huge shift of production from
Southeast Asia and many other countries into the developing
world, resulting in a retail seafood industry that is around 136
million tonnes globally.
This is a very significant figure as aquaculture itself produces 66
million tonnes of seafood annually. The aquaculture industry has
doubled production since 2000 in order to meet this current growth
in demand.
With the continuation of the current rate of growth in aquaculture
production, we are expecting that by 2030 we will see an overall
increase of some 50 million tonnes to meet demand. As the
population of the planet keeps growing to an expected nine billion
people by 2048 we need to start now to plan for the implications
this will have on our food supply.
In certain parts of the world, aquaculture has grown by as much
as 10 percent exponentially.
The current average growth rate is around six to seven percent
annually, which is very high compared to the change occuring in
other sectors such as marine fisheries, which is growing closer to
other protein sources such as eggs, poultry, milk and pig meat.
In order to bridge the gap between the supply and demand of
protein foodstuffs, efficiency in feed production will have to
improve. The feed conversion ratio (FCR), or the amount of
animal food required to produce a kg of liveweight gain, relates
closely to the profile or composition of the diet that is being fed to
a species, its delivery and management.
Fish has the best feed conversion rate relative to other
domesticated animal species.
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In the case of beef production, the FCR is about three to five
times the input required to yield the same gain in kg of liveweight
in fish, so ruminants do not do so well compared to say, salmon,
shrimp and sea bass. These fish have the best FCR. Poultry also
does very well, suggesting that it compares favourably with pigs.
These FCRs are not hard facts as we could do much better in
some of these animal production scenarios. Outcomes could be
more favourable in terms of meeting and delivering efficient
performances.

Efficiency a key to the future

Coincidentally, this is what many of our industry meetings deal
with today – efficiency and how we can improve production
efficiencies. Much of the efficiency debate relates to feed
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management, not just to nutrition but to the mechanisms that
operate within the feed management processes and how we
present the diets and the feed to animals in order to get the best
production responses from them.
As it boasts the best FCR, it will come as no surprise that
farmed fish production and its consumption has exceeded the
global production and consumption of beef. More and more
people are turning to white meats and fish in particular; a change
that is unlikely to be solely traceable to a superior FCR as health
trends and cost to the consumer are more likely to have been the
greatest persuaders in this instance.
In 2012 we harvested around 34 million tonnes of farmed fish,
which was 49 percent of our total seafood production, which
included capture fisheries. Aquaculture has now made up that
deficit although we are still in the middle of the moment. We have
eclipsed the global capture fisheries statistics with aquaculture
now providing over 54 percent of our total seafood intake in
2020.
The expectation is that by 2030 will have increased aquaculture
production to account for 62 percent of our total consumption of
seafood.
So in recent years there has been a huge increase in demand
fish, which aquaculture is meeting. Southeast Asia and China
specifically are providing the lion's share of aquaculture
production globally. A lot of that is of course provided from
freshwater production of tilapia and carp species, with rising
production in Indonesia, India and Vietnam.
We may need to persuade other countries to invest more in their
aquaculture industries, especially when we see the combined low
volumes of the United States and Canada. Aquaculture also has a
lot more room for growth in Europe and South America, although
all these regions are still quite significant globally.
We understand that salmon and rainbow trout are iconic species
that fetch very high prices on the open markets. However, in
volume terms they're not high, but in economic terms they are.
They remain the most expensive and lucrative sectors of the
market, hence why some of the aquafeeds produced for fish of
this kind tend to be very expensive, well formulated and designed
for optimum performance. They are typically formulated for their
high energy-high protein content, which is why salmon and trout
dominate the market.

Different species - different needs

Now one of the challenges in aquaculture is that we need to
feed different species of fish and crustacea, like shrimp, that have
complex life cycles. The life cycle in trout and salmon is very
complex and is particularly so in salmon which requires different
phases in its production.
Each of these stages present its own unique challenges. In
order to meet these challenges we need to develop different and
bespoke diets from feeds formulated for the juvenile, the fry and
the smolt stages right through to the harvest growth and harvest
stages.
We have to design feeds across the whole spectrum in order to
meet their requirements. Now, as previously stated, this process is
much more complicated for salmon, as the diets of other fish tend
to be simpler, because of their less complex life stages.
Nonetheless, in the shrimp industry for example, we have
a whole range of complex variations in morphology and
transformations. It's not quite as simple as making a diet say,
for piglets or pigs and poultry when they have a very short
production stage. It's a much simpler challenge.
In Europe, the iconic species sea bass is farmed in the
Mediterranean on quite a significant scale. We see facilities for

growing sea bass, dicentrarchus labrax, which is the European sea
bass, for export mostly from Greece and Turkey which dominate
this market. There are also Asian and Pacific versions of sea bass
like Barramundi and Agean sea bass, that we are also farming in
areas around Southeast Asia and other parts of the world.
Sea bass is a generic term but our sea bass in Europe is called
the European sea bass that is commonly found in local markets.
It is also a major export from Europe into other parts of the world
as well.
In terms of the volume of fish around the world, carp is still a
dominant species.
This freshwater species is widely farmed throughout China and
in Eastern Europe.
A fish that's being produced and is very much exported around
the world from Vietnam is the busser or China solar as some
people call it, but actually it's the Pangasius that is exported from
the Mekong Delta in Vietnam.
Pangasius is sold as a busser in European and Western markets.
It is a very important species, and is one of the major species
being produced in Vietnam.
We have to consider tilapia, a fish that I've worked with a lot.
They are very suitable to high density aquaculture, which does
bring some problems. Originally from Africa it's now a species
that is universal as tilapia and is commonly found in most parts of
the world and China in particular produces a lot of tilapia.
Tilapia is currently held in very high esteem on the aquaculture
agendas of Indonesia, Vietnam and Thailand. We even have
tilapia here in Europe and in the United States tilapia can be
found in farms across the southern states.
But we can now grow tilapia in closed systems, as it lends itself
to high density aquaculture.
There is a growing and interesting demand for tilapia
throughout global aquaculture as it is a very versatile fish that can
be cooked in many different ways.
However, tilapia’s global production hasn't really grown since
2015, and figures currently sit at about six million tonnes. The
numbers were expected to rise beyond that level but haven’t yet
which is perhaps in part due to tilapia not being the most lucrative
species in terms of costs and value compared to higher valued
species.
That said, it is still a very versatile fish and it meets many of
the demands a consumer has for high protein quality in a fish. It
remains an important species to consider and we are developing
feeds for tilapia now, as well as for broodstock tilapia and for
juveniles and for its growing stages in order to meet consumer
demands.

Shrimp production is increasing

As I'm currently doing quite a lot of research at the moment
into shrimp diets, it would be a shame not to discuss them here.
Global production of shrimp is also expanding and we are
growing shrimp in high-intensity systems as well as in open
ponds.
Increasingly, shrimp farming is becoming intensive and farmers
are using systems such as biofloc, to control water quality and
to control the background nutrition of the shrimp. In turn there
is a very high demand for shrimp feeds that meet this growing
demand.
As we speak, I am doing trials in Mexico that look at new
products and feed additives for shrimp. We are doing trials
of shrimp feeds around the world including Thailand. I've
concentrated over my 36 years in aquaculture and my interest
in shrimp is growing because of the increasing requirements for
bespoke diets to meet those challenges.

38 | February 2021 - International Aquafeed

Some of the new concepts for high-intensity shrimp farming,
such as closed systems, poly tunnels, intensive production
of shrimp indoors and using the more traditional open pond
rearing methods, brings with them their own issues that we
have to incorporate into our management plans in terms of feed
production and feed delivery.

Nutrition feed technology

Nutrition feed technology is at the heart of this story. In order
to address the key areas of aquaculture nutrition development, in
terms of the scientific research needed and the bio sciences which
goes with this, we need to look at novel feed ingredients.
We will also have to examine our dependency on marine
ingredients such as fish, fishmeal and fish oil, whilst also
examining the sustainability of our industry.
In the past, we have used very high levels of fishmeal and fish oil
in feeds, as well as dyes for salmon and trout. In order to become
more sustainable, we will have to move away from these agenda.
I also see a need for a re-evaluation of our requirements
for trace elements and minerals. We have to look at mineral
bioavailability because aquaculture impacts the environment. We
have to be sure that we maximise the efficiency of minerals in
diets and the use of trace elements so that we don't waste them or
we don't negatively impact the environment.
Perhaps presenting these minerals and trace elements in an
organic form would increase their efficiency by enhanced
absorption. Whereas traditionally, we have used inorganic trace
elements that come within standard premixes.
We will have to look more closely at the functionality of
properties in natural feed additives and supplements and switch
our focus to gut health and physiology which is at the heart of

nutrition. This is of course the gut, but it does more than just act
as a channel for the absorption of nutrients. It's also an important
organ and tissue that connects with the health and the immune
systems of both fish and shrimp. So we are now looking more and
more closely at the functionality of our raw materials.
Widely referred to as nutritional immunology, this topic relates
to my previous statement and is used to describe the use of feed
ingredients to enhance disease resistance, stress modulation in
production and of course the nutrition and genetic selection for
various health and production traits.
Researchers are currently looking at genomics and designing
new technologies to assess gene expressions; we're looking at a
whole manner of genetic selection to improve the performance of
our fish, no matter how good the feed is.
If the animal does not respond, or we don't have the genetic
quality to make a choice about nutrition, then we have another
challenge.
The nutrition relating to product quality, taste, texture and
colour of the of the product in terms of stability of colour on
the shelf, the shelf life of the products, all of which can also be
affected by nutrition and feeding. Relating product quality is
more and more relevant in our scenario than in the past when it
was not as strongly considered as it is today.
Again, it all comes down to choosing the raw materials that we
have to formulate diets based on - our raw material strategy. We
have to adjust that to meet protein and energy requirement.
If the aquafeed industry is to meet the foreseen shortfall in food
required to feed a global population by 2050; Then issues such as
those mentioned above will have to be resolved if this predicted
increase is to be achieved in a comfortable and controlled
manner.

WE ALL BENEFIT
FROM OMEGA-3
PHOSPHOLIPIDS
IN KRILL

Studies show that krill have
positive effects across species.
Triathletes with increased omega-3 levels may recover faster after tough
training and races and be less affected by illness.
Dogs have less muscle damage, less inflammation and may recover
faster after races.
Salmon are more robust. Fillets are firmer with less gaping and
melanin spots.
Shrimp show better growth performance also under
stress conditions.
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Find more information on qrillaqua.com

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

FISH FARMING TECHNOLOGY

Tech update
Feed barges, pump technology

Pump manufacturer, Framo, has become joint partner with fish farming company Lingalaks in the company
StadionLaks of Norway.
The two companies aim to collaborate on the development of the Stadion Basin innovation project, a closed,
floating production system for salmon, scheduled for completion in 2023.
See more on page 44
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Feed barges

Hybrid powered feed barge generates ‘fantastic’ results

by Scottish Sea Farms

In what is believed to be
a first in Scottish salmon
farming, Scottish Sea Farms
is piloting a bespoke hybrid
power system aboard one of
its feed barges, dramatically
reducing fuel consumption,
carbon emissions and
operating costs.

The initiative, at the company’s Spelve farm on Mull, just off the west coast of
Scotland is part of Scottish Sea Farms’ drive to make its activities more sustainable
and contribute to the Scottish Government’s ambition to be net zero by 2045.
After just four months, the results have been called fantastic, achieving cost savings as
well as environmental benefits.
"We used to fill our diesel tank at least once a week and now we’re probably getting four
times longer between fills,” says Spelve Farm Manager Alan Tangny.
Designed, built and monitored by Aqua Power Technologies, the hybrid concept has
been shown to offset 32,408kg in carbon since the pilot began in September 2020. That is
comparable to the weight of a standard fuel tanker of 32,000 litres.
Contained within a two-metre long cabinet, the hybrid system includes 24 batteries
and a control panel. It works alongside the conventional diesel generator, intelligently
monitoring the power demand and seamlessly switching between generator power and
battery power.
At times of greater demand, during feeding for example, power is handed back to the
diesel generator, which simultaneously charges the hybrid’s batteries.
During lower demand, the hybrid takes over, remaining on 24/7 to power
comparatively low loads such as environmental logging systems and lights.
“The technology has been in existence for 20 years and is typically used in
cars, underground trains and off-grid homes,” says Aqua Power founder Sam
Etherington.
But it had not been deployed on a salmon farm until he approached Scottish Sea
Farms with his novel adaptation for the sector. After Spelve was identified as a
suitable site for the trial, Mr Etherington’s team installed monitoring equipment
for two weeks to gather data on power profiles and trends at the farm.

Understanding the achievable carbon and diesel offsets

The information was then analysed to understand the carbon and diesel offsets
achievable by integrating a hybrid, before a bespoke specification was proposed
for Spelve.
“The hybrid system can be remotely configured farm by farm, according to power
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needs, to yield the highest savings,” says Mr
Etherington.
“At Spelve, it’s currently configured to take
over with anything less than 10kW, which
covers everything except the feed blowers.
The peak feeding times are between 10.30am
and 2.30pm so all those other hours before
and after, the hybrid maintains power to the
farm, enabling savings to be made.”
The total annual carbon offset is estimated
at 79,400kg, and the annual net saving in diesel costs,
based on today’s price, is calculated at around £18,000
(US$25,500).

AquaStat Internet of Things by Aqua Power
Technologies

Aqua Power Technologies has an online data
platform, AquaStat Internet of Things (IoT), that allows
farmers to log on and track real time information,
including the amount of carbon and diesel offset and
the return on investment.
“Spelve is also trialling LED lights on its pens in
place of traditional metal halide lamps, they are much
lighter, brighter and use less power,” says Mr Tangny.
“These are only 100W lights yet they produce more
luminance than the 400W metal halide lights. They
require a lot less power so the diesel saving has been
phenomenal, especially combined with the hybrid as
well.
“We would have had the generator running 24 hours
a day to power the lights but these LEDs run off the

battery pack, no problem.
“We have observed no difference in fish behaviour,
growth or maturation using LED lights instead of metal
halide lamps. We can still maintain high levels of fish
welfare whilst reducing our carbon footprint and saving
money at the same time.
“The real-time monitoring platform has offered an
insight into the farm’s power use profile and given
the company scope to manage that even better,” says
Scottish Sea Farms Environment Manager Sheena
Gallie.
“This level of monitoring of our power use is
something we wouldn’t have had otherwise. Aside
from the direct benefits, there are a lot of other things
we can learn.
“Off the back of the success of the Spelve system, we
will be looking to work with Aqua Power Technologies
to identify other farms where energy use profiles would
indicate its suitability.
“There is a clear opportunity for the company to
reduce its reliance on fossil fuels and, in doing so,
significantly reduce carbon emissions,” he adds.

Compressors

made for aquaculture
M 50 AQUACULTURE

built for OFFSHORE conditions

www.kaeser.com/aquaculture
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Feed barges

Framo set to own 50 percent of aquaculture Stadion Basin project

Pump manufacturer, Framo, has become joint partner with
fish farming company Lingalaks in the company StadionLaks
of Norway.
The two companies aim to collaborate on the development
of the Stadion Basin innovation project, a closed, floating
production system for salmon, scheduled for completion in 2023.
“The objective with the Stadion Basin is to eliminate problems
with salmon lice, accidental release and organic waste and to
provide good growing conditions for salmon. We are delighted
that Framo has decided to invest in this important project,”
confirms Erlend Haugarvoll, Chairman of the Board for Lingalaks
and StadionLaks, the company behind the Stadion Basin project.
Lingalaks is a fish farming company rearing Atlantic salmon
under natural conditions in the Hardanger Fjord in the northern
part of Hordaland. It supplies the world market with high quality
Norwegian salmon.

A closed, floating production basin

Framo and Lingalaks have now signed an agreement for joint
ownership (50/50) of the project, which has been awarded
development licences equivalent to 1849 tonnes of biomass. The
basin is designed as a floating, closed, through-flow production
unit for salmon farming measuring 39 by 117 metres.
Seen from above the basin looks like a sports stadium – hence
its name (Stadion is the Norwegian word for stadium).
“We decided to take part in this project so that we can develop
and test new pump technology in the field. Our expertise lies in
moving vast volumes of liquids in a controlled manner.
“Our goal is to be the
preferred supplier of pump
systems for aquaculture
worldwide,” explains
Oddbjørn Jacobsen, Director
of Framo Innovation, founded
in 1938 and located outside
Bergen in Norway.

eliminate problems with salmon lice, accidental release, disease and
algae and to find improved methods of handling feed residue and
waste products. The plan is to collect sludge and organic waste, such as
feed residue and faeces from the fish, and to exploit this as a resource.
“Our goal at Lingalaks is to identify solutions that provide
optimal fish health and minimise the impact on our surroundings.
We have been working on the Stadion Basin for four years now,
and are looking forward to commissioning the system in 2023.
“If it all turns out as well as expected, it could provide major
positive gains in relation to fish health, seafood production
in the fjords and for the entire aquaculture industry,” says
Erlend Haugarvoll, Chairman of the Board of Lingalaks and
StadionLaks.
The plan is to produce the basin in Norway. The technology
behind the concept will ensure that all value creation and jobs will
remain in Norway, and that the salmon will remain in the sea in
Norway rather than being moved to land-based facilities abroad.

World-leading pump technology

Framo will be responsible for the entire through-flow system. This
includes taking water from various depths, circulation in the volume
of water in the fish farm, removal of sludge and control systems.
“Closed and semi-closed plants require major pumps to replace
the water and create ideal currents. This is where Framo are the
experts. Given that our owners, Alfa Laval, are also world leaders
within sludge and water treatment, there is little doubt that this
will provide for a productive partnership,” says Martijn Bergink,
CEO of Framo AS.

Innovation project with
the capacity to solve
major challenges

The objective of the project
is to reduce or completely
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LET’S GROW TOGETHER

IMPROVED FRY FEED RECIPE
FOR AN EVEN BETTER START!
Fry feeds from Aller Aqua have been
boosted with essential nutrients to
improve health and development of fry
and lead to:
• Fast growth
• Low mortality and uniform fish stock
• Optimal water quality
Contact us to hear about the trial results.

WWW.ALLER-AQUA.COM

SPECIALIST IN
S Q UA R E S I LO S
CO M P O UND FEED
P REM IX

AQ UAFEED

FLO UR PLANTS
PLANTS

RICE

P ETFO O D
BREW ERIES

CO FFEE ROAS TING
GRAINS & S EEDS

www.tsc-silos.com
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TECHNOLOGY SH
Innovations this month
February 2021
This month, the International Aquafeed
team examine some of the best
innovations in sensor technology, pens,
submersible ROVs and fish counters.

Liptosa: Digest Fast for fish and shrimp diets
Digest Fast ensures the excellent digestibility
of fats and the maximum use of all potential
energy, as it acts as a natural emulsifier.
It also improves the digestibility of other
nutrients in the feed and promotes the
absorption of fat-soluble vitamins.
Besides its emulsifying activity, Digest Fast
has following advantages: Favours the pancreatic, billiard
and intestinal secretions Improves the digestibility of the feed.
Prevents and controls the hepatic overload that derivate in
fatty liver. Improves the productive performance of the animals
Helps to improve the profile of saturated and unsaturated fatty
acids in the diet.
www.digestfast.es
aqfeed.info/e/1044

FishFarmFeeder (FFF) - Feed Barge suitable for small
and medium fish farms
If your fish farm is not particularly large but is still classed
as intensive farming, it’s difficult to find the right feeding
system that would compliment your management.
With the requirements of offshore fish farms in mind,
FishFarmFeeder (FFF) has recently included to its
product portfolio a feed barge that allows automated
feeding up to 50 tonnes.
Due to its size and design, it can be easily transported by road or
sea to the farm, or supplied in kit form enabling assembly in any part
of the world. Alternatively, it can be manufactured in any shipyard
under FFF coordination and supervision.
The feed barge’s dimensions are 15m of beam by 4.5m of width. It
also boasts an impressive feeding capacity that is supported by four
silos of 11m3 each, two selectors with six outputs for 12 cages, two
blowers of 15kW. All of this equipment gives the FFF Feed Barge a feed
rate greater than 50kg/minute.
www.fishfarmfeeder.com
aqfeed.info/e/1043

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

Feeding Systems of Live Feed for Medium
and Large Hatcheries
This centralised feeding system is designed
specifically for larvae with live feed oriented
to hatcheries that produce larvae of more
than 20mm.
The 24-hour feeding system allows for
optimisation of both feed and human
resources, as the greater efficiency of the system leads to cuts
in cost and action required from operators.
This reduction in costs also leads to an improved Feed
Conversion Rate (FCR), whilst the lack of need to access the
tanks daily affords higher levels of biosecurity as contamination
risks are avoided.
The traceability of fish is also improved as batch fish and feed
traceability can be managed using FFF’s specifically designed
software. The efficiency of the
system allows fish farmers to obtain
the size of fish that they want in less
time.
Potential pollution is also minimised
by the system’s ability to only
provide the necessary quantity and
dose.
www.fishfarmfeeder.com
aqfeed.info/e/1046

ACE Aquatec: award-winning electric fish stunner
The stunning process can be a huge stress for fish,
but it doesn’t need to be. Ace Aquatec’s awardwinning electric stunner reduces fish stress and
improves productivity by stunning fish whilst they
are still in water. Ace Aquatec’s electric stunner has
also been academically proven in EEG tests to stun
fish fully unconscious in less than one second, which
meets the high welfare standards expected by consumers, retailers
and regulators. Years of research have led to a new kind of flexible
electronics system that actively protects against spine damage and
blood spotting. Ace Aquatec deliver precisely calibrated voltages
without removing fish from the water, unlike dry-electric stunners.
When fish exit Ace Aquatec’s stunner they are unconscious and
incredibly easy to handle. This has doubled the harvest rate of some
customers, whilst also allowing others to operate with fewer staff. Ace
Aquatec designed their in-water electric stunner to have no moving
parts, meaning that the system is incredibly robust and requires
minimal maintenance.
www.aceaquatec.co
aqfeed.info/e/1045
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HOWCASE

STRONG ENOUGH
TO FACE EVERYTHING!

Polarcirkel EcoNet by AKVA
Approved for fish farming use in accordance to Norwegian Standard
9415 - NS9415, AKVA’s Polarcirkel EcoNet is designed to stay in the
water for up to 14 years. The Polarcirkel EcoNet is made from very
strong but lightweight polyethylene terephthalate (PET).
The shape of the EcoNet wire mesh is designed to remain intact if
a single wire is cut. This means the mesh will remain stable and the
shape intact with minimum negative effect of the strength of the net
pen structure.
If overloaded, EcoNet stretch about 60-70 percent of its original
length before it finally breaks, compared to nylon that can only
stretch to about stretch about 40 percent before breakages occur.
Polarcirkel EcoNet is available in three different mesh sizes; small, large
and super large, with the small size suitable for 150g Atlantic salmon
smolts.
www.akvagroup.com

Bühler’s single-screw extruder
Bühler’s multifunctional single-screw extruder offers a modular
design, so is able to meet a wide range of process requirements for
aqua feed production. With a keen focus on achieving the highest
profitability whilst minimising downtime for, factors such as high
sanitation standards, excellent workmanship and an outstanding
price-performance ratio, all contribute towards making the extruder a
profitable solution for aqua feed extrusion. The single-screw extruder’s
modular process components can also be easily adapted to higher
capacities and different processes.The state-of-the-art nature of this
item of technology also allows for reliable process control.
The extruder's intelligent recipe memory also helps to deliver
consistent end-product quality every time, whilst also helping to
minimise process and operator errors and makes it faster to switch
between different recipes.
www.buhlergroup.com

Leiber® Beta-S –
β-glucans for:
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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The Aquaculture case study

Dibaq Aquaculture’s
products Microbaq
Aquasafe approved for
distribution in Peru
Much of Peru’s production is currently oriented towards shrimp,
scallops, rainbow trout and some Amazonian fish. It is thanks
to this diversity that Peru’s aquaculture activity is distributed
practically throughout the country. That said it is also true that
each species is concentrated in areas with optimal conditions for
their growth.
The highest production of rainbow trout for example, is
currently being developed in the Andean Altiplano region,
specifically in the highest navigable lake in the world, Titicaca
Lake, at an average altitude of 3800m above sea level.
With this diversity in mind and in keeping with their
international vision and motivation, Dibaq Group of Spain began
to study this country as a target point many years ago.
As a family run business, the Dibaq Group has been committed
to animal nutrition, health and wellness for more than 30 years.
The group continues to participate in every stage of this process,
from the manufacture of food for pets and aquaculture fish, right
through to the international marketing of their products and fully
comprehensive range of services.
Now, following the successful completion of the famously
long National Fisheries Health Agency of Peru (SANIPES)
registration process, Dibaq are proud to announce that they have
now received permission to market their products that have been
developed specifically for rainbow trout.
The product being marketed is Microbaq Aquasafe, which is
from their highest value line, specifically tailored to achieve
optimal development and performance in the fry of this species.
A major consideration of these products is the health and wellbeing of the fish, which their distributor has embraced with both
enthusiasm and conviction.
Dibaq Aquaculture wishes to keep growing and contributing
their knowledge and experience in this great country, whilst
continuing to adapt their products and services to the special

With its beginnings traceable right back to
1934, Peru remains one of the countries where
aquaculture activity has evolved and seen the
most growth, particularly in the past decade.

At Dibaq the management team believes that
research and innovation are essential elements
in order to improve its customers performance
within the aquaculture sector.

conditions of each species and habitat.
Working in aquaculture since 1987 Dibaq has developed a
strong expertise and knowledge in the growth cycle of multiple
fish species. It’s research and development approach has been to
seek out nutrition solutions for hatchery-reared fish.
“Our team is formed by a group of experts and professionals.
“Thanks to them we are able to guarantee the service and
continue feeding farmed fish. We are a great family,” says the
company.
Dibaq also follows the FAO guidance in that, "Investing
in sustainable management and use of aquatic resources and
adoption of ecosystem approaches - can boost economic growth,
increase food security, improve nutrition and reduce poverty."
However, climate change is affecting the aquaculture sector
directly and it is an issue that Dibaq Aquaculture keeps in mind.
Its team is focused on sustainability, in order to help curb the
problem, and follows a responsible philosophy towards the
environment.
At Dibaq the management team believes that research and
innovation are essential elements in order to improve its
customers performance within the aquaculture sector. “This is
why we have collaborated with initiatives such as Life Baqua,
a project that wants to take advantage of wastes from banana
plantation for example.”
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Protecting Your
Aquaculture Business

PAQ-Tivate™
improves protein
digestibility,
provides bacterial
control and acts as
feed preservative.

PAQ-Protex™
improves diseases
resistance, reduces
internal parasites
and enhances
nutrient absorption

PAQ-Gro™
prepares the immune
system to be more
responsive to health,
management, and
disease stressors.

Contact your local Phibro Aqua specialist for more information
Or visit us at phibro-aqua.com

HEALTHY ANIMALS. HEALTHY FOOD. HEALTHY WORLD.®

Industry Events

Status updates for industry events amidst global effects of COVID-19
2021

February

9-11
AFIA Purchasing and Ingredient
Suppliers Conference 2021
Florida, USA
www.afia.org

9-12
Eurotier 2020
Hanover, Germany
www.eurotier.com
17-18
AquaFarm 2021
Pordenone, Italy
www.aquafarm.show
POSTPONED TO 9-10 JUNE, 2021

2021

25-3
Interpack 2021
Düsseldorf, Germany
www.interpack.com
2021

2021

10-12
VIV Asia 2021
Bangkok, Thailand
www.vivasia.nl
POSTPONED TO 22-24 SEPTEMBER
2021
22-25
Latin American & Caribbean
Aquaculture 2021
Guayaquil, Ecuador
www.was.org/meeting/code/
lacqua20

TBA
Aquaculture New Zealand
Conference 2021
Blenheim, New Zealand
www.aquaculture.org.nz
7-10
Asian Pacific Aquaculture 2021
Surabaya, Indonesia
www.was-apc.org

May

14-17
SPACE 2021
Rennes, France
http://uk.space.fr

June
10-12
VIV Turkey 2021
Istanbul, Turkey
www.viv.net

10-11
Aquafeed Extrusion
ONLINE EVENT
http://bit.ly/aqex20bangkok
The 5th Annual Aqua Feed Extrusion Conference coorganized by VIV, International Aquafeed and Fish Farming
Technology magazine and Dr Mian Riaz of Texas A&M
University is once again taking place on March 10-11, 2021.
The conference will be hosted as a LIVE online event over
the course of two days.
This rendition of the conference will specialise in
extrusion and the related equipment for aquatic feeds.
The two-day conference will feature a variety of industry
expert speakers
delivering innovative presentations on how users can
make the best use of their extrusion machinery and aqua
feed systems.
There are few speaking slots still available. Interested
companies can email to Dr Mian Riaz (mnriaz@tamu.edu)
regarding the opportunity to speak at this conference. For
sponsorship opportunities, companies can email Tuti Tan
(tutit@perendale.co.uk).

☑

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

15-17
VIV Qingdao 2021
Qingdao, China
www.vivchina.nl

14-18
World Aquaculture 2020
Singapore
www.was.org

22-24
VIV Asia 2021
Bangkok, Thailand
www.vivasia.nl

23-25
Indo Livestock 2021
Jakarta, Indonesia
www.indolivestock.com
2021

26–29
WAS North America &
Aquaculture Canada 2021
St John’s, Newfoundland, Canada
www.was.org

July
21-23
Lanka Livestock 2021
Colombo, Sri Lanka
www.lankalivestock.com

2021

13-15
Vietstock 2021
Ho Chi Minh, Vietnam
www.vietstock.org

August
11-14
Aquaculture America 2021
San Antonio, Texas, USA
www.was.org

October
5-8
Aquaculture Europe 2021
Madeira, Portugal
www.aquaeas.org

21-23
ILDEX Vietnam 2021
Vietnam
www.ildex-vietnam.com
2021

September
TBA
Taiwan International Fisheries
and Seafood Show 2021
Taiwan
www.taiwanfishery.com

21-23
Aqua Expo 2021
Guayaquil, Ecuador
www.aquaexpoguayaquil
.cna-ecuador.com

March
3-5
AquaSur 2021
Puerto Montt, Chile
www.aqua-sur.cl

2021

April
12-15
Aquaculture Europe 2020
www.aquaeas.eu
EVENT NOW ONLINE

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

26-28
Hanoi Livestock 2021
Hanoi, Vietnam
www.hanoilivestock.com

2021

November
11-13
Livestock Taiwan 2021
Taipei, Taiwan
www.livestocktaiwan.com

24-26
Livestock Malaysia 2021
Malacca, Malaysia
www.livestockmalaysia.com

7-9
AlgaEurope 2021
Europe
www. algaeurope.org

24-27
Aqua Nor 2021
Trondheim, Norway
www.aquanor.no

11-14
Aquaculture Africa 2021
Alexandria, Egypt
www.was.org

☑ See The International Aquafeed team at this event
50 | February 2021 - International Aquafeed

Organised by

CONFERENCE

YOUR GLOBAL PARTNER

Full programme of the 5th
Annual March,
Aquafeed Extrusion
Conference
10-11th
2021 CST Hours

Asthepart
of VIV Asia
2021 extrusion of aquafeed
The full programme has now been released for
5th Annual
Twin-screw
Aquafeed Extrusion Conference. Co-organised by VIV,
Due to recent changes in raw material demand and availability,
(March 10th)
International Aquafeed & Fish Farming Technology
magazine
and
the
extrusion of ‘new’ raw materials for dry fish feed and pet food
6.00 AM
Welcome - Roel Schoenmaker and Roger Gilbert
International
Aqua Feed
UK the traditional way of producing quality
Dr Mian Riaz of Texas A&M University, the (CST)
conferenceVIV
is and
taking
products
hasMagazine,
challenged
place once again on March 10-11, 2021.
products from premium raw materials.
6.15 AM
How to Select an Extruder?
The first day of the 5th Annual Aquafeed Extrusion conference
In University,
order to USA
meet this challenge, the development and use of twinDr. Mian Riaz, Texas A&M
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Evolution of extrusion technology

Mr. Phil Erikson, Reynold Engineering, USA

Selecting an extruder

Extrusion processing has been used for many years for products
that countless people use daily. Family pets, livestock and
As we know, in today’s market, several companies offer all kinds
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to make aquafeeds, with twin-screw extrusion providing greater
Since protein-containing raw materials play an important role in
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achieving the most efficient growth possible, fishmeal as a source
whether it floats or sinks.
of protein is frequently used in the formulation to produce fish feed.
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What, When, Where, Why and How: A Proposition for Enzymes in
Extruded Feed
However, this has led to an additional demand for fish resulting in
Dr Kabir Chowdhury, Jefo Nutrition Inc, Canada
a
significant increase on the price of fishmeal.
Optimisation of aquafeed quality
Consequently,
efforts are being made to find alternative sources of
Once a feed is made, we need to make sure 8.50
its quality
is Session, End of the session
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protein to replace fishmeal, at least partially. A promising and more
preserved. In order to do this, we should remember that aquafeed
sustainable approach uses insects as an alternative to fishmeal,
and the majority of raw materials used for their production are very
since they are often rich in protein and already serve as food for
sensitive to the oxidationFor
process,
due
to
their
substantial
levels
of
more information and to register visit the link below or use the QR code on your smart device
many fish in nature.
total fat and high ratio of polyunsaturated fatty acids.
Oxidation of feeds can www.aqfeed.info/e/1029
negatively impact the economics of
the feed producer, as the impact on feed quality will most likely
Proposition for enzymes in extruded feed
increase customer complaints and/or lead to feed re-calls.
The volatility in supply, price and quality of common protein
Moreover, oxidation can have a direct negative effect on fish
sources used in aquafeed has prompted the use of dietary
5AQEX21_program_flyer.indd 1
18/01/2021 13:41
performance and their health status. Thus, a good knowledge of
enzymes including protease by nutritionists and formulators
the oxidation process, as well knowledge of methods commonly
worldwide.
used to prevent and control oxidation such as a specific antioxidant
However, poor stability of any enzymes during the harsh
program, remains a must for producing high quality aquafeeds.
manufacturing process of extruded aquafeed may have hindered
their use and prompted several solutions such as coated enzymes or
liquid enzymes for post-pelleting application.
Day 2
Here, we shall discuss the advantages and disadvantages of the
The second day of the conference will focus on the twin-screw
various solutions proposed for dietary protease by examining a
extrusion of aquafeed, the evolution of extrusion technology,
selection of relevant peer-reviewed published scientific literatures.
common aquafeed drying challenges, how to produce sustainable
For more information: www.aquafeed.co.uk/events/5th-annualand nutritious fish feed pellets with twin screw technology and the
aqua-feed-extrusion-conference/
case in favour of including enzymes in extruded feed.
8.00 AM
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Industry Events
Taiwan International Fisheries & Seafood Show (TIFSS)
The Taiwan International Fisheries & Seafood Show (TIFSS) held
from December 3-5, 2020 at Taipei Nangang Exhibition Center,
created the largest international professional trade show for fishery
industries in Taiwan.
Despite the ongoing challenge of the severe global pandemic, this
show still managed to attract 221 exhibitors and 11,000 visitors.

High-tech marine fish farming forum

Along with TIFSS, ‘2020 Marine Fish Farming Technology
Forum’ was held on December 4, which aimed to enhance the
interaction between the international and Taiwanese industries
and academia, through the cooperation of National Taiwan Ocean
University, My Exhibition Co, as well as the world-renowned
international aquaculture media publication International
AquaFeed and Fish Farming Technology Magazine.
The main theme of the forum was ‘Where Formulation Meets
Science’, with the latest aquaculture industry status, feed nutrition
and formulation technology, modern aquaculture technology and
international marketing strategies all discussed by the various
assembled speakers and experts.
The forum was chaired by Professor Shi-Yen Shiau of the National
Taiwan Ocean University, in Taiwan. The sessions were chaired by Mr
Allen Wu of Adisseo, Singapore and Mr Hsiang-Pin Lan of USSEC.
The list of invited international speakers includes Erik Hempel
of Aqua Nor/The Nor-Fishing Foundation of Norway, Prof

World Aquaculture 2020 postponed
- Asian Pacific Aquaculture 2021
cancelled

Dominique Bureau of the University of Guelph, Canada, Professor
Marisol Izquierdo of the University of Las Palmas de Gran
Canaria, Spain, Professor Sungchul C. Bai of Pukyong National
University, Korea, Mr Renato Kitagima of Alltech, Japan, Dr
Haibin Hu of Sheng Long Group, Vietnam, Mr Martin Guerin of
Adisseo, Malaysia who were joined by experts from Taiwan to
share their knowledge and experience.
This forum was primarily aimed at the high-tech marine fish
farming industry, a specialty of Taiwan, with hope that it will
bring positive developments for Asian aquaculture in the future.

Online and offline communication and interaction

Although foreign speakers were unable to visit Taiwan in person,
due to the pandemic, they were able to share their expertise
through pre-recorded videos and interactive Q&As, which enabled
both online and offline communication and interaction.
Approximately 100 spectators attended the forum in person, all
of whom being from Taiwan. At the same time between 50-60
people, mostly from abroad, watched online through video-sharing
platform YouTube.
This forum also attracted global and regional companies such as
Sheng Long Bio-Tech International Co Ltd from Vietnam, Adisseo
Asia Pacific Pte Ltd from Singapore, Alltech from America and
DaBomb Protein Corp from Taiwan, who were all fully able to
sponsor this truly international aquaculture forum.

Due to the ongoing challenges and unknown factors brought about
by Covid-19, the World Aquaculture Society (WAS) have made the
decision to further postpone World Aquaculture 2020 (WA2020)
and cancel Asian Pacific Aquaculture 2021 (APA21).

this webinar which benefitted many participants. Faced by the
COVID-19 pandemic and its various effects around the world. See
- https://www.was.org/meeting/code/WA2020WE
WA2020 has been monitoring the advice from the Singapore
Government and Singapore Tourism Board, and after careful
consideration, have decided to postpone the event which was
originally scheduled for June to December 5-8, 2021 at the
Singapore Expo Convention and Exhibition Centre.
Registration is now available through the WAS website.

World Aquaculture 2020: Postponement of Event Dates

Asian Pacific Aquaculture 2021 cancelled

World Aquaculture Society in partnership with Singapore
Food Agency successfully conducted the WA2020 webinar
based on the theme ‘Next Generation Aquaculture, Innovation
and Sustainability will Feed the World,’ from December 14-16,
2020.
10 key speakers and eight panelists had presented their topics in
the webinar. Questions and answers from the participants also were
discussed. Apart from gaining more knowledge and participants
were also able to interact with the speakers.
The video recording of the webinar is now available on the WAS
website. Take this opportunity to view the presentations from

In view of the current Covid-19 outbreak and following the
local regulations and advisories from Indonesia APA21 Steering
Committee, Asian Pacific Aquaculture (APA21) which is organised
by the World Aquaculture Society – Asian Pacific Chapter and
hosted by the Ministry of Marine Affairs and Fisheries (MMAF) in
Surabaya, Indonesia originally planned from September 7-10, 2021
has been cancelled.
Since the Covid-19 situation is still unclear, the organisers are
unable to confirm new dates for APA21. They will continue to
monitor the situation and new dates will be announced as soon as
pandemic conditions permit.
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WELCOME

NEW EVENT -DATE
- DECEMBER
5-8, 2021
Singapore
Dec.
14 - 18,
2020
Singapore EXPO Convention and Exhibition Centre

Hashtags: #WA2020
Facebook: Wa2020
Linkdin: WASAPC

Hosted by
Singapore Food Agency
Organized by
World Aquaculture Society

WA

Next generation Aquaculture
Innovation and sustainability will feed the world

For more info on the CONFERENCE: www.was.org - worldaqua@was.org
For more info on the TRADESHOW: mario@marevent.com

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

54 | February 2021 - International Aquafeed

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
Allen Ming-Hsun Wu joins IAF Editorial Board

Adisseo, a world leading animal nutrition company, launched a new Research & Development Centre in Singapore
dedicated to aquaculture in December 2020. The new ASA (Aquaculture Station by Adisseo) will focus on nutrition, aquatic
animal health and innovative aquatic science technologies and will be staffed by a team of aquaculture professionals to
focus on key research topics such as nutrition and health. ASA aims to support the farmed fish and shrimp sectors and to
answer some challenges by developing strong partnerships with academics in the APAC region and worldwide.
Allen Ming-Hsun Wu, is the Asia Pacific regional manager of aquaculture for Adisseo,. He is leading the APAC aquaculture
business for Adisseo Asia-Pacific Ltd in the region.
In a separate development, Mr Wu has been appointed to International Aquafeed’s Editorial Board. He joins leading
specialists and recognised experts in aquafeed and nutrition with fish farming credentials. Mr Wu holds master degree
on aquaculture nutrition from the Department of Food Science, National Taiwan Ocean University in Taiwan and has an
extensive background working in the aquaculture sector throughout Asia.

Can you tell me a little bit about your background?

In 2000-12, I worked in Uni-President Group, the largest food
corporate in Taiwan where I was the formulations manager
of aquafeed for six years, between 2000-06, before being
promoted to Technical Director, then Assistant Vice President
of Aqua Research and Development Division of Uni-President
Vietnam Co Ltd. I held that position from 2007-12.

But your experience is not just limited to Taiwan is it?

No. Since 2012, I have been working with Nutriad International
of Belgium(Adisseo acquired Nutriad since 2018),as its regional
aquaculture manager for Asia Pacific region. Over the last 20
years, I initiated international collaborated research projects
between industry and academic agency such as university,
research institute and government sector throughout Asia.
I have also provided on-farm technical support in countries
that include Japan, Korea, China, Philippines, Taiwan, Vietnam,
Malaysia, Indonesia, Thailand, Brunei, Myanmar, India,
Bangladesh, Saudi Arabia, Iran, Madagascar and Mozambique.
I have been a member of World Aquaculture Society since
2002, as well sitting on its industry relationship committee since
2012. I have also served as a member of the WAS’s steering
committee for Asia-Pacific Aquaculture in 2013.
Another role I have held is judging student presentations at
World Aquaculture Adelaide, Australia in 2014 and following
that invited to be a session chair for World Aquaculture 2015.
Following on from that I was elected to the board of director
of World Aquaculture Society, Asian Pacific Chapter (WASAPC) for 2015-17 and as co-chair of Asia-Pacific Aquaculture
in 2018.
My other contributions have included being an co-organiser
and session chair of the Marine Fish Farming Technology
Forum of Taiwan in 2020.

In your view what has been the impact of the
Covid-19 pandemic on aquaculture in Asia?

I think the direct impact is the depressed prices of shrimp and
fish in most of Asia countries due to the pandemic.
There is weaker demand from China than in previous years,
with the indirect impacts on export-oriented countries such
as India, Vietnam, Indonesia, Thailand, etc but without much
impact on local Vietnamese species such as tilapia, Clarias.
We had seen growing markets of common carp, grass carp

farming for local consumption in north of Vietnam. The second
biggest impact is the uncertainty of shipments and increasing
freight costs in Asia and rest of the world.
For most feedmills it’s getting more difficult to manage
inventories, forecast sales and raw materials cost.
As for feed ingredients or additives suppliers, they started to
launch more technical webinars to provide more value to
those customers who work from home.
Asians used to have busy agendas at international
conferences and exhibitions, however, those major events
have either postponed or cancelled during the pandemic.
Industry is introducing innovative tools to create platforms and
to be able to manage our works in digital ways. The way of
working is really changed in Asia.   

What is the future for aquaculture as viewed by
Adisseo?

With the growing human population and the need for more
well-balanced animal proteins, aquaculture will play a major
role in our future. The consistent growth of aquaculture relies
on the supply of optimised feeds at all life stages for all
species. A sustainable development of aquaculture relies on
the physiological wellbeing, health, growth and reproductive
success of the different species of fish and shrimp reared
under varied environmental conditions.
Solid nutrition and health research must be development
goals. Adisseo helps to develop natural health solutions
support diseases prevention strategies which reduced the
need for chemicals. Our programmes to enhance digestive
and metabolic efficiency Increased feed efficiency and
reduce environmental impacts of aquaculture.

And finally, what is Adisseo’s mission in this regard?

The company’s mission is to offer solutions to ensure food
quality and food safety and to furthermore improve the health
and nutrition needs for the animals. In Aquaculture,
we expected our nutritional and functional additives support
the novel aquafeeds formulated with lesser marine ingredients,
tailored solutions to prevent specific diseases. With our inhouse aqua experts and R&D resources to achieved this,
generating aqua specific solutions by building new platforms
dedicated to aquaculture. Adisseo aims to support the aqua
industry to create a sustainable aquaculture.
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THE INDUSTRY FACES

SeXpertSea appoints Katie Sokalsky to expand its fastgrowing shrimp marketplace and financial products

X

pertSea, a Canadian company working to transform how seafood is farmed and traded, has
announced the expansion of its management team with the addition of financial industry
veteran Katie Sokalsky as President and COO.

Katie
Sokalsky

Previously the VP for Scotiabank, one of Canada's largest banks, Ms Sokalsky will apply
her experience to accelerate XpertSea’s rapid growth in Latin America and support the
company’s expansion of its business model to Southeast Asia and India.
"I was taken with XpertSea’s technology, the way they’re using it to change the lives of farmers,
and the incredible results that has produced,” says Ms Sokalsky.
“Katie’s experience in digital transformation, financial services and traditional markets will help
XpertSea grow our marketplace into new territories and develop new offerings,” says Valerie
Robitaille, XpertSea’s CEO.
“With her strategic and operational skills she will be key to building on our current momentum
and scaling for our next phase of growth in transforming the US$30 Billion shrimp marketplace.”

Alltech Coppens appoints Ronald Faber as CEO and global aquaculture lead

A

lltech Coppens, a global specialist in developing, producing and marketing fish feed and
nutrition solutions, is pleased to announce the appointment of Ronald Faber as its CEO and
global aquaculture lead.
In this role, Mr Faber will lead a global team of aquaculture experts who are experienced in fish
nutrition, feed production and technical support. Mr Faber will be headquartered at the Alltech
Coppens Aqua Centre (ACAC), an Alltech bioscience centre, where world-class research
capabilities are applied to product development.

Ronald
Faber

“Through continued collaboration and commitment to innovative research, our global
aquaculture team is well-equipped to provide our customers with a level of support and
expertise that is unrivalled in our industry,” says Mr Faber
The team will continue to work together on nutrition and feed sciences, including the improvement
of aquatic feed nutrition and sustainability in aquaculture, as they help carry out Alltech’s vision for
a Planet of Plenty™.

THE BUSINESS NETWORK LINKING
PROFESSIONALS FROM FEED TO FOOD

CALENDAR
MEAT & POULTRY INDUSTRY RUSSIA 2021
MOSCOW | MAY 17-19
VIV TURKEY 2021
ISTANBUL | JUNE 10-12
ILDEX VIETNAM 2021
HO CHI MINH | JULY 21-23
POULTRY AFRICA 2021
KIGALI | SEPTEMBER 1-2
VIV QINGDAO 2021
QINGDAO | SEPTEMBER 15-17

MOSCOW
UTRECHT
QINGDAO
ISTANBUL
ABU DHABI

VIV ASIA 2021

MUMBAI
BANGKOK
NAIROBI
KIGALI

MEAT PRO ASIA 2021
BANGKOK | SEPTEMBER 22-24

HO CHI MINH
JAKARTA

BANGKOK | SEPTEMBER 22-24
VIV MEA 2021
ABU DHABI | NOVEMBER 23-25
ILDEX INDONESIA 2021
JAKARTA | NOVEMBER 24-26
VICTAM AND ANIMAL HEALTH
AND NUTRITION ASIA 2022
BANGKOK | JANUARY 18-20

Organized by
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VIV EUROPE 2022
UTRECHT | MAY 31-2 JUNE

